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crude oil production plan for 2017-2023 period is given in Table 39 l44l,It involves plannedproduction at the currently active exploitation fieldsiJermenovci, Lokve, Janosik, velika Gredasouth, Elemir, Zrenjanin, zrenjanii north, Itebej, Boka, Rusanda, Mihajlovo, Srpska crnja,vojvoda Stepa, Turija North, i-oka, Kikinda varoi, Kikinda varos south, kikinou varos north,Majdan, Mokrin' cantavir' Kelebija, Pali6, velebit, Sirakovo, Bradarac-Maljurevac and Kasidol,as well as the planned production from discovered oil fields: Kikinda *.rt, taos, Rusandanortheast, Kikinda east, vrbica, podlokanj, crna u*u routt, Kurjade and obili6evo.
Table 39: Oil production plan for 2017-2023period

Table 40: Projects of oil geological explorations

*Note: The planned crude oil production from exploitation fields is defined on,nJirs of activeapprovals' and planned production from discovered fields is based at the current assumptions onthe expected crude oil price in the future period.
In the territory of the Republic of serbia, NIS company is carrying out oil geological explorationin seven approved exploration areas: in the on" uppioued exploration area south of Sava andDanube river by l2l3ll20lg and in six approved exploration areas in vojvodina by 12132/2020.According to provisions of the Law on Mining uno c.otogical Research (oGRS, no. l0l/15)NIS will apply for continuation of the oil ieotogicat- exploration for a period of 5 years(exploratory periods 3 + 2 years).
Future projects of geological exploration will determine geological, geophysical, geochemical,

lX3:f:?3 
and other necessarv m"thod, to be appliea ut prJrp.citocations fo, dir.ou.ring the oit

Project development glans, impleme-ntation of geological exploration works and otherobligations imposed by law is given in Table 40 t44l: 
e'

Planned oil production* (t)

859,051 669,492 627,030 589,455

No

I

2

Title ) o l 1 2018 20r9 2020 2021 2022 2023 2024 2025

Geological exploration projects at the exp oratorv are of northern Banat

XIXI  IProject development
X

Obtaining the approval for project
continuation X X

Project implementation X X X X X X X X X
Annual/final reports on projects X X X x/x X X x/x X xlx
Geological exploration projects at the exploratorv arezof middle Banat
Project development XIX X
obtaining the approval for project
continuation X X

Project implementation X X X X X X X X x
annual/final reports on projects X X X xlx X X x/x X xlx

l l 3



No Title 20t7 2018 2019 2020 2021 2022 2023 2024 2025

a
J

Geological exploration projects at the exploratory area ofs ,ruthern Ba rat
Project development X X X
obtaining the approval for project
continuation X X

Proj ect implementation X X X X X X X X X
annual/final reports on projects X X X xtx X X XD( X XD(

4

Geological exploration projects at the exp oratory area of northern Badka
Project development X X X
obtaining the approval for project
continuation X X

Project implementation X X X X X X X X X
annual/final reports on projects X X X XIX X X xlx X XD(
Geological exploration projects at the exploratory area of southem Badka
Project development X
obtaining the approval for project
lontinuation X X

Project implementation X X X X X X X X x
annual/final reports on projects X X X x/x X X x/x X x/x

6

Geological exploration projects at the exploratory area of Srem
Project development X X X
obtaining the approval for project
continuation X X

Project implementation X X X X X X X X X
annual/final reports on projects X X X x/x X X xlx X wx

7

Geological exploration projects at the exploratory area south of Sava and Danube rivers
Project development X X X X
obtaining the approval for project
continuation X X

Project implementation X X X X X X X X
annual/final reports on projects X X x/x X x xlx X xlx

By 2020, at lhe approved exploration areas for carrying out the oil geological exploration will beimplemented planned.3D seismic suryeys, followei b| seismic and geological interpretation for
the purpose of allocation of sites for exploration drilling.
The planned number of exploratory wells that will be drilled in the tenitory of Serbia for 2017-2023 period is given in Table 4l [44]. Number of wells is given on the basis of the currentgeological exploration projects for the period from 2017 to 2020. The drilling plan for 202I-

t t4



Year 2017 2018 2019 2020 2021 2022 2023
Number of wells 7 8 7 8 10 11 l4

2023 period is given according to the results achieved so far, and it will be defined by new
projects.

Table 41: Number of planned exploratory wells*

*Note: Number of planned exploratory wells is based on the current assumptions of the expected
crude oil price in the future period.

NIS' projects of geological exploration works in Bosnia and Herzegovina and at the licensed
blocks in Hungary and Romania refers to:
- The results of hydrocarbon exploration in the territory of the Serbian Republic in Bosnia and
Herzegovina that are carried out by "Jadran-Naftagas" (daughter company of NIS and
Neftegazinkor) will define the dynamics of future exploration and production in this region.
- In Romania, NIS has started geological exploration activities at the six licensed blocks.
- In Hungary, NIS has started in cooperation with the Austrian RAG company geological
exploration activities at two licensed blocks.
The completion of "Study of the regional geological model and estimate of future prospects on
oil and gas in Pannonian Basin" with aim of analysis and interpretation of geological data
collected at territory of Serbia, Hungary, Romania and Bosnia and Herzegovina for geological
modelling of the Pannonian Basin and selecting the most prospected sites for future oil
geological exploration, is planned for the end of 2017.
Plan of drilling wells at active exploitation fields for 2017-2023 period is given in Table 42 [44].
The values of reserves-to-production ratio (R/P) for 2017-2023 period are presented in Table 43
[44].

Table 42: Planned drilling projects in active exploitation fields for 2017-2023 period

3. Measures in oil subsector - refining
o Continuing the modernization of the oil refinery in Pandevo

A set of activities that follows this measure is presented in Table 44.
4. Measures in oil subsector - transportation

o construction of the First facility of petroleum product pipeline system
o The development of international cooperation for connecting the oil pipeline systems, as

well as product pipeline systems
A set of activities that follows these measures is presented in Table 45.
5. Measures in oil subsector - sales

o Provision of mandatory stocks of crude oil and petroleum products according to Directive
r19t2009tEC.

A set of activities that follows this measure is presented in Table 46
6. Measures for improving the energy efficiency

Year 20r7 201 8 20t9 2020 2021 2022 2023
Number of wells 30 20 20 20 20 20 20

Table 43: Reserves-to-production ratio values

Year 20t7 201 8 20r9 2020 2021 2022 2023
R/P (years) 14.99 15.75 t6.79 16.86 16.87 r6.55 t6.47

l l 5



In table 47 are given measures and activities of NIS' Energy efficiency action plan for 2017 144].
NIS company's Energy efficiency action plan is done on an annual basis.
Since 2008, oil refinery in Pandevo has been included in a program of comparative analysis of
refinery key performance indicators according to "Solomon" methodology, where the value of
energy intensity index ("EII") is monitored. The estimated EII value after implementation of
"Deep refining" project is presented in the review of mentioned project [44].
7. Environmental protection measures

The environmental protection measures and activities for harmonization of NIS' operations with
legislation of the Republic of Serbia and the EU legislation by 2025 are presented in Table 48
[aa]. The projects and activities for environmental protection in Transnafta Public Enterprise for
2016-2023 period are given in table 49 1451.
The emission of harmful substances into the air, the amount of waste water, waste, chemicals,
soil pollution and accidents, that are a source of environmental pollution, with measures taken
for environmental protection that are presented by NIS on an annual basis, will be shown in the
Report on Program's Strategic Environmental Assessment for 2017-2023 period.

l l 6
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3.4,2. The projects in Oil Sector

3.4.2.1 Projects in Oil Refining Subsector

P.18. Strategic project "Deep refining,, [44]
Table 50: Basic characteristics of the project

I

Technical
characteristics and
project description

The effects of realization based on
available documentation

The value of the project
and funding source

Implementation of
delayed coking
technology as a second
phase of oil refinery
modernization i;
Pandevo

This project will enable * in.r"ur. irr?,
depf of refining (at 92%) ana increaseO
production of white derivatives (to g5J%),
with improvement of refining p.o".r,
efficiency, increasing the plant,s
availability and maximizing the lei,el of
energy costs, optimization.
Due realization of the project and other

measures that are planned to be
implemented in Oil Refinery pand"uo,
energy intensity index ("EII,,, defined on
the basis of the "Solomon" methodology;
will be almost equal to the refineri", in
world that use EII as a reference index.
According to macroeconomic indicators
used for the project calculation, the
expected average increase in profit before
tnterest, income taxes, depreciation and
amortization (i.e. EBITDA) for the period
after the beginning of the projecf [- SSZ
mllllon per year.

$330 million without
VAT

(NIS'own funds)

t28
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3'4'2'2 The projects in the o'subsector-Transportation

P' 19' Project "construction of the First facility of petroreum product pipeline system,,The objective of Petroleum product niqeline system construction in Serbia is provision of aneconomical' efficient and envirott-"nLiy f.i.#t;;iJort ansportation of petroreum productsthat are produced in the oil t"nn"tv^p*o*".lir.*r*,, a pioject of naiionar and strategicimportance since it significantly l""iritrres to supply security [45].From an economic point of vi"*' 
"un:r::l lr.rpreum.productty pipeline is the most efficientway in terms of the amount of operational expenses, minimum. rosses during transport and it is

;Ht'$1:i#r;rfJ,tj-in-time" ito" or transfortatioo'i"g*aing accuracy and reliability of
From the socioeconomic point of view, petroleum prod[ct transportation by pipelines cancontribute to the reductior of traffic congestion, and to reduction of externar costs which arecompensated from the budget (numerous tram. u..ia.ntr, environmental polution, abrasion anddamage of roads)' Indireci totiui ur".fit, by ;rt;; ffr type of oil product transporration incomparison to other ones, is lower.n.igy consumption
From an environmen:l 

T-d 
safety point of ui:*r the petroleum product pipeline system is thesafest type of product transportatiron with the ieasi'uJu.rr. impact on ti" environment (theIowest emissions of carbon di";G-;i{ogen oxides, ana votatite organic compounds, withoutnoise) and at least accidents resulting in oeath or serious injury.

The other advantases of petroleum progy.l pipeline ,yrn- are: great transportation capacity,shorter route since trrepi;e;-""r'tJ'Lio intire **r'.-urro, it occupies small area and very
ffi."#%'#ililiJT,#,'r"#t'J"i*:I;:#ilffi;'":"*ectivitythatissupportedbyrhe
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3.4.2.3 projects in Oil Subsector - Sales
P'20' Project "Establishing the mandatory stocks of crude oil andlor petroleum products,,In the Republic of Serbia' establishment of crude oil andlor.pe.trofeum product mandatory stocks(MS) is planned fot 201 -dilti6z-period'staritr* 

il".- stocks in20f iihu, *"r" correspondedto e'5 davs of 61 davs of avet"e" d;ilvl;ilJ";;ffi;l* 
1461,l47lMS wril be determined foreach year in thementioned ptti"a, i"il il;tl.trr"nr;vious y.u. in an amount of 90 daysof average net da'v i-po.r ;;;l' 

*r :f;;"r;;rt; inrand consumption, whichever of thetwo quantities is greater' Also, the structure 
"f 

;*du.;ry reserves wil 
^be 

determined for eachyear' where it involves petroieum products *h;;;.mon share expressed in units of oilequivalent is equal to at least lsil'orin","t"i o"rr".ii.-lonru.ption in previous year.Directorate of energy reserves has formed MS in 2015 equals to g.5 days of 6l days of averaseS,T:ilJ:'#ffi Hiil'riT.r:fliln'ru'*,*"r;trliiprojecrrorestabrishinr,#;;ffi ;:;
Directorate of energy reserves is obliged to pay the excise tax on petroleum product purchase. Itis necessary bv amending the i;';l.*cise iaxes to f.ouiae pur"hur. of petroleum productstT,1li[:'rn:::'Ji?1,:li$:.'.tt;;ntribute ," -"," .i'ii"n, Ms rorming 

"on.",.,,ing the ract or
In order to form MS' PE Transnafta has started revitalization of certain number of petroleumproduct storages that belong t"-rrr" ir-y of Repubri. 

"r 
Serbia. #;;; it ut, it has srarted tobuild at the terminal in NoJi S;;" 

9rude oil rtorugelurrts with.upu"ltv'or20,000 m3. Thisconstruction is planne{ to .be comptetea i;;';#d"; ;C;i.;;;; r;dii:."rding to that, it isnecessary to change the defined MS structu." ,1i.. irr" 
"il 

stocks *"uiJ-u. increased from20,000 tons to about 5r,000 *, 
"rJoetroleum proJuri-riocks would be reduced.

iil;',1?'#i'ffl:3,'fi'.,;:T:r?;'"?#[:iklirTi],. ,*.*) prans to increase storage
Data on the availablt. tJgtlu" capacities yg., tr,. puuri. ownership and ownership of pubricenterprise (RDCR 

-a1d PE rtuntnutu) and dynami.J oitrr.i, increase in order to form MS arei':'.Tlff,ili:'iill;,1,?3;.ing#;ffiil+roject ro, ",tuuii',iing the mandatory
Based on the analvsis' it was rouni that lack of storage vorume for forming the MS is aboutls5'000 tons amounting to zo'i-i^i*;r,.d;til:il:yption. 

The probrem of insufficientstorage capacity can be solved uy utittg the exlsting'"*ii"lL. storage capacities in the Repubricof Serbia (that are not used .urr.ntryl, iy tt. 
""rrfi;i;;lf rr"r1, storage capacities under publicownership' by the construction or ntt ,torage capacities through pubric-private partnership andcontractual rights for purchasing the ,..tuin quantities of petroreum products.

;,ffi:f iTff:l.nffi.X.";.',T,.":: **J**f,fu,,r;'rovision ornew storage capacities,
control, etc.), it is necessary to provide'about 650 million u"ijli"t 

expenses (insurance, quality

I
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3'4'2'4 The Possibilify of Exploiting and Refining the oil shaleThe estimated reserves of oil shale in the Republic of Serbia are about 4.g b'rion tons. The
reserves of oil shale are found in 

1rg 
rorro*i-rig-"uuri"r* 

1,.r.1inu., vil-,ie, Senonian Tectonic
Trench, valjevo_Mioni.u, dli# Moruuu, irrisJrluo 

_B"g"l"ir",?;;i;u, Nis and Levad. In
the Aleksinut b1:1n' 

" 
r'igrttt;tgt.. 

"r.,.prlriilr "rl,' share hi i..rLrr,"ved in comparisonI"tffJ,t*:'f,ffi,llS. r[. p","iiir ,","J.,-Ji;iil" r, er,t.r,*;";;o,, are estimated at
rn 2012' the study 

- on estimate of productive oil shale reserves for pubric enterprise for
underground coar mining n.."ri." 

--^;Al.krinu. ;i"J r,u, u".n'i";;. ; is determined that;?'il3"::l-'P;1*o"ffi j':;*?$,'"",H,ffi#$:dg#:.'i,o-gii";".1\i;;
There are more interested parties in the oil share 

"*itoi*ion. The cost- effective exproitation of
oil shale from Aleksi""" tiJ"lliir*,rrr"r"ilr; ri;;de.o' pri... a"."rding to the anarysis,the beginnins' as well.as q *o#*t:^g g.;-or"ii"iilr, is conditior,"Jiy the price of crude
oil on the world.market rt"tt'id'io g0 s/bu.r;.-o]i''rrrrr" .un u"-.rr"ltiu"ty used for the
production of svntheti: 

"il ruv r*tiurtion;, irr"ir"" ui ur.a.u, u fr.i;.-;;;ded by refining toi:xlHlproducts, 
while 

"! 
..ria""t part ;i;;;; o' ,r,ur. .;;idi;'"red ror electricity

From the standpoint of environmental .disposaror.*-iiu.t"aolshareii'ilirtq;'H.TH;r.irf 'trf .;rf 
;',:::,:i,""T'iil:ff rtfJash' that is by-productfrom-otid;i..combustion, 

"ouia 
be used u, u * materiar in the

construction industry By using trt. r"a.r,..rr"'"r",il:,;", emissions wouro be reduced, wh'eall waste water *ouid u" ruu:.?t-.Ja'i..u,rent in the-treaiing facitity.The exploitation and refining of oil share has multipre positive effects such as:- valorisation.ofunusedmineralresources;
- an increase in domestic oiifroAuction;- production of electricity ani heat;- the progress of undeveiop.Jr.gi"" in serbia;- newjobs and 

r -c

- direct impact on GDp growth.
Regarding the current state of the pE Resavica - ,,Aleksinac 

mines,, it is necessary to takeappropriate measures and action, in t".ms of company,s financiar consoridations. This can beffi1"iff'"'tllltl,in" reorganizatt* 
{.f,1;6#fr';ait. woua provide an opportunity rori'pr"i'""il;;""il#il':',"fi *LflXff ffi;",tru,1;h'*.:X*1;,;iltri:'Jill

I
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3.5. Sector of Natural Gas

#H"1t#'JT"[ffi,'.,'"T':f :]l, lT -*,lTr. sr s ector sho ul d be o btained by impl em entati onimpact iltui trr.v ;;;ffi;""'oltot's' 
which have be-en selected una a"nnrd based on anorganizationar,technicur*to.*fi lid::l,iffi ,i"':,{illfi ,Tfi 

,fi 
*:,.,,:ff ;#ruand investment^intensive;;r*;.,iriri"q 

,h""ii'r'yrrogirticalry .orrtribut" to achievement of
the objectives of the so"r"gy. iir.'"o"pl"Jro",""gil itll"rtiu* in itre *,ulr gas sector are:- Ensuring security of supply of the nationar nut*ut gas market,- Establishing national and regional naturar gas marker,- Diversification of sources and.
rhe level orrealization orstrategi.'il:H#i:?:T,i"ld 

by indicarors presented in rable58.

3.5.1. Measures for the Natural Gas Sector

H:?iiil:*:JhJiHLf ffi-.T:Ji:l#: primarly directed toward accomprishing the
I' Harmonization of legislation with obligations arisen from a membership in the Enerrycommunity; A set Jr activitils related- to lr,i, ..asure inclua", uJoptron of prans andinstructions 

1,lat3a 
'" 

"t*i"sgl.ure,sunply of natural gas, 
"onaitior* for access to thenetworks for the transmission If naturat gur, u, ,.tt u, 

"da;i;;;;", legar frameworkrelated to exproration and exproitatio;;;yffi:arbons, 
*o-.j., on reporting, forcompanies that perform research and exploitatr* 

"r i1 
and naturar gas. Arso, for ensuringthe certification procett or tn" t'*smission ,y.i..n, it is necessary to adopt changes on thJ:ffi:,y"1T:tr;ilf,.do;cou"--.il;;;"* on pubric utilities and the Law on

2' Improvement 
9{ regulatory and technical conditions for the operation of gasinfrastructure; The rtt"y uttiuities within thi, ;;ur; are adoption oirul", for the operation

;il:TflT::i:l-t':-; 
revision and improv*.n, 

"r,he meihodology ror determining rhesvstem*nn,ii'1,".1"#ll*.'ili'i:ll*,n+;A:';:lgHi*f {;f *:",:,'.f 3idevelopment of the naturat gas- 
larket, u, *.ti'* taking over measuring devices andfr:J'ffif;"f,H:iliT[:",'i::l;;; in a"iiitie, oi."'i*ing Jon*-;; producers by the

3' Planning of gas infrastructure development; This measure refers to adoption of ten-yeardevelopment prans, for rransmir]":rl^!]i;;d;i;aciries, u, *"u-uJfiu._y.u, plans for
ff$*:fi"'fiT#:#:i:t#:,lj;.ff.1 ,...u,,f;-unipreparation or documentation ror the

4' Reorganization-of,the.natural gas distribution sector; This measure includes a range ofactivities aimed at developm"ttiJitn. nutionui nutuJ-gurn,urk.;ilrr.ioura be achievedbv regulatory and ottret inc.n1J,,Jg ."d;;;;;;iirt r..*i.ting distribution companies ortheir integration with to-^unuii,litiri"r, 
"iri.Jr" ""."mprish,rr"i-. nr*.Lr sustainability.5' Realization ot 

lllnnto. natural gas production in the Republic of serbia; This measureincludes a set of technical-t".tr,3togi..r;;';;g*i)ationatactivities 
aimed at achievinsoptimal natural gas production, whi"h significanir-y 

"Jnoiuut"s to trr. ,"J*ity of the suppl!;iJH,tffi l; ffi if ;;;; I'tr*{:i;.ffi illil'"l",", l; ;;; ii'j",,o r "u- a.,o r,"L
A particular set of measures is related to the improvement of energy efficiency of production,ffi',ilffiitrl #,I'Jiffi,gJ33;1;',fl: #i;il!ll",", ha,ie a ;;,;;,. errect on the
136
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- Improving efficiency of oil and natural gas production,- Maintenance and rehabilitation of th- Maintenance and rehabilitation ortrjl ;Trtffii;fJf'
The listed measures' along with related^activities, 

"nuirug"d 
deadrines for adoption, institutionsresponsible for implementition ana inaicators for;;;tffi; are presented in Table 60-Tabre 63.

I
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3'5'3' sub-sector of Environmentar protection in the sector of Naturar GasNatural gas is an enrheemiision;i;i*fJ,i.:l::#H"1'Tffffi',;il1iffff11";;ii:"ffi"iil1":ffi13;.i:
coal' liquid fuels and bio-u",-*Jit.r"^;r.virtuary,rJ.mirrions 

of particles and oxides of
;ii*'#i;fr:* 

dioxide '-1;;";oefficient r"' l"iil"r gas is significantry lower than a'
Direct environmental protection measures in the natural gas sector relate to the reduction of theamount of natural sas burnt on the ,"r;h il;;; ,#;ff;ion of oil and naturar gas, and whichit emits during traisport and distributig,l rrre.ig _J;;;; the activities ,tul u.ro_pany them,
f: f#ttrifri"til*tion, 

the t"tp*tiur" entities, as ;;ll'", the indicators for their monitorine I
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3.6. Sector of Coal
Energy strategy in coal sector defines fotowing strategic targets:- Safe and reliable supply of coal firing power plants and- Securing of sufficient amounts of coal ror nna consumption and generation of heat energy.Table 85: Electricify generation balance in coal fir .production, according t"o 

".r."""o-t 
i.r,o,.i^ o-r ^^^-^ 1i"g .p:toer plants and coal for,o"uru"". 

' ---*'-"'- .u rererenr scenario and scenario"witr, 
"ppriJ'lr;##hrt:;

Position
Year

( l )
2015 2:A20 2025(2)
(3) (4) (5)l .

l . l .

1 .2 .

2.

2 . 1 .

2.2.

Referent scenario (6)

Electricity generation in thermal powerplants (in GWh)

Coal for electricity generation (in 1000 t)

:.^:l1T 
with applied enersy efficiencymeasures

Electricity generation in thermal powerplants (in GWh)

Coal for electricify generation (in 1000 t)

26,679

39,772

23,86s

34,203

25,563

34,946

27,294

3 7  , 7  1 1

I

26,621 24,293 25,481 27,294

targets.

Indicator no. I
Target: Securing of sufficient amounts of coal for final renerry vr ur"lr rur rtnat consumption and generation of heat
Indicator: Ratio between domestic coal production and coar required for finar consumption andtransformation in heating pr*t"; inaicatoi shows tr,ut in.r, i, capability to meet requirements forcoal in these areas of dJmestit pt"a""i"n. This t"d#;; is n9t including the fact that there isdomestic production 

"f 
high ;J"i;loa in ,,nu'-*o*ts. (anthracite,-hard coal, etc.). It is:Jl:Tl3l'[ffi ,?,iff,f":trfl "l,X';'_Xi'#1il:jrffii],r,u*ornnui*.i.,gyandenergy
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Year 2015
Domestic coal production :
PEU mines
Underwater mine
EPS
drying
industry
heating plants
Final consumption:
Heating plants:
Combined plants (excluding blast furnace gas):
Consumption:
Value of indicator:
Target value of indicator in: 0.75.

595,294 t,
225,000 t,

548,752 t
23 l ,g2 l  t
211,197 t

27,994 TI
2,732TJ
2.845 TJ

33,561TI
0.s8 (s8%)

t7,000 kJ/kg
9,000 kJ&g

(7,500 kJ/kg)

I

Indicator no. 2
Target: safe and reriabre suppry of coar firing power prants
Indicator: Ratio of effective and theoretical production rate-of EBS (Excavator-Belt conveyor-Stacker) system' This indicuror .rro*, utilization oi i-nstalled proau"tior,'rui. or equipment.Second indicator is ratio between u.rti.u.a operational ti." orEBS system and theoreticar time.
#jtilH:or 

shows time utilizatior.or.quip."ni. rnii*io* are given separately for coal and
Ta-ble 86: varues of indicators for coar and overburden in 2015

Table 87: Values of indicators for overburden in 2015

Basin Open pit mine Time utilization Production rate utilization

Kolubara

Kostolac

Field B/C 0.24 0.24
Field D 0.45 0.32
Veliki Crljeni 0.46 0.36
Tamnava West Field 0.22 0.38
Total 0.31 0.34
Drmno 0.31 0.31
Total 0.31 0.31EPS r otal 0.31 0.33

Basin Open pit mine Time utilization Production rate utilization

Kolubara

Field B/C 0.43 0.28
Field D 0.34 0.36
Veliki Crljeni 0.62 0.37
Tamnava West Field 0.37 0.43
Total 0.38 0.36

Kostolac
Drmno 0.44 0.49
Total 0.44 0.49EPS TotaI 0.40 0.40
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Target value of indicato r in 2023: To ach.ieve planed production it is necess ary toincreasevalue of production rate utilization,indicatoi i" blsl trrus creating conditions for more
;ffi $,[H ;'J]ffji}i.ilX 6:tn 

uri"utioo or ; ;:iorce (precon dition to harr op""utioo
Indicator no. 3
Target: Achievement of production rate utilization on coal and overburden, for thepurpose of safe supply of fuel to power plants.
Indicator: Ratio of ac-hieved-and planned production of overburden and coal at open pit mines;This indicator shows the level of achieving ,.quir.d proa".ri"r rate of |ou1; overburden, forthe purpose of safe supply of thermal fo*., plants.
Table 88: Achieved indicators on coar production in 20rS

Table 89: Achieved indicators on overburden production in 2015

Ind icatorsareshowingdrawbacksinexcavat ionofou. .

:l*l::Ij,i:':11.".^ 1..:,ylr:_1 ,TTt or coar in 
-1"* 

i;. Amount of overburden must beconesponding to the strip ratio. Ratio of producea oie.Luraen of g4;gs15;"j'filotffi: :?37,029,091 t (2.27), is nof suitable to current strip ratio.
Target value of indicato r in 2023: overburden indictor should be 1.0, with plan suitable tocoal production and strip ratio for the current year.
Indicator no. 4
Target: optimization and concentration of underground coar production

Basin Open pit Coal production
plan, t

Achieved coal
production. t Indicator

Kolubara

Field B/C 3,300,000 l,296,g3g 0.39
Field D 11,392,000 12,299,460 1.08
Veliki Crljeni 3,500,000 3,673,013 |.04
Tamnava West Field 10,100,000 17,419,040 1 .13
Total 29,292,000 29,697,451 l . 0 l

Kostolac
Drmno 8,499.000 8,341,640 0.98
Total 8.499.000 9,341,640 0.98

EPS Total 36,791,000 37,029,091 1.00

Basin Open pit
Overburden

production plan,
Achieved

overburden
2

__ploductlon, m-
Indicator

Kolubara

Field B/C 10,000,000 7,713,293 0.77
Field D 21,000.000 16,461,944 0.78
Veliki Crljeni 1,550,000 1,643,653 1.06
Tamnava West Field 23,000,000 21,479,029 0.93
Total 55.550.000 47,297,919 0.85

Kostolac
Drmno 42,000,000 36,997,434 0.87
Total 42,000,000 36,997,434 0.87

EPS Total 97,550,000 84,195,353 0.86
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Indicator: Ratio of spent and planned investments shows.level of completion of prannedilH,T:f ii'ffi :l';ffi *"ffi *'ii;1;f *e",H:,.r,'0,"i.,1i,"i,'T,ll,n"*,p"t."ti."r
Year 2015
Planned investment:
Spent investment:
Value of indicator:
Target value of indicato r in 2023: 0.90

999,213,000 PCI
324,063,770 PCI

0.32 Q2y")

5 ,190.0  m
650.8 m

0.r2 (r2%)

Indicator no. 5

ff;tt:" 
More intensive exploration of coal deposits across the whore area of Repubric of

Indicator: Ratio of completed and planned explorations is showing degree of compretion ofplanned project "Morg iniensive e.nrir"1i"i 
"a;;;i;;p*its across tt 

" 
,,itot. area of Repubric

tXT!|l':;rfd 
suggests to potentialihreats due to dr[-o'f;dity data caused by reduced level of

Example for JppEU
year 2016 

, same methodology is applied for the other subjects (EpS):

I

Planned explorations:
Completed explorations:
Value of indicator:
Target value of indicato r in2023: 0.90
Indicator no. 6

nffit' 
More intensive exploration of coal deposits across the whole area of Republic of

Indicator: Ratio of reserves category A+B and total reservesof deposit exproration, regarding rltiuut" and quality estimation
Kolubara basin:
Reserves of A category: 64,gg2,090 t
Reserves of B category: 1,127,27g,570 t
Reserves of Cl category: gn,064,140 t
Indicator: Reserves (A+B)/(A+B+CI) = 0.566

(A+n+6r;. Indicator shows level
ofcoal reserves.

Open pit mine Drmno:
Reserves of A category:
Reserves of B category:
Reserves of C1 category:
Indicator:

0 t
239,675,092 t
159,310,462 t

Reserves (A+B)(A+B+Cr) = 0.599
Public Company for Underground Coal Mining (JppEU):
Reserves of A category: 3,ggg,gl0 t
Reserves of B category: 436,106,730 t
Reserves of Cr category: 595,356,g70 t
Indicator:
rarget varu e "r," o*,lj,Iffi $;:'#"+B+c 

t) = 0'7 3e
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Indicator no. 7
Target: Introduction of Coal quality management systemIndicator: Number of t1a-i1 shipments wjth coal of insufficient quarity - delivered with rower
;lHi;Iffi ffiil,j,]oo 

u'tri'*rn higher ."i;,in;' varue'1over 7,;06kykg) and totar
Example for pK Tamnava West Field
Year 2015
Number of train shipments:
Number of shipments with insufficient quality:
- shipments with quality lower than 6,500 kJ/kg- shipments with quality higher than 7,500 kJlkg
Value of indicator:
Indicator shows large number of train shipments withquality higher than required.
Target value of indicato r in2023: 0.20

3.6.1. List of Measures in Coal Sector
Strategic actions as given in Strategy are:

g,ggl

1 ,106
2,606
0.375

insufficient coal quality, mainly with

I

- More intensive exploration of coal deposits across the whole area of Republic of Serbia- opening of replacement capacities for,existing open pit mines which will stop the productionand opening of open pit mines as supprie* roin.* ttn'ar power plants.- optimization and concentration of underground coal production.- Introduction of coal quality managemenr system.
Beside these strategic actions, which define projects to be executed, following table provides
e'Jil*T:t,?i;ffi:::fl:':" "t national r.gui rru,n.*ork with regisiation oi eu and Energy
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3.6.2. List of projects in the Coal Secor

P'26' More intensive exploration of coal deposits across the whole area of Republic of serbiaKolubara basin

I

Reference for coal 
fxn]9ra1i91 is [5a]. s-ince coal production at open cast mines Field D and

ff 
' 
l'## Tfffi |]'* i"li : j*:f* :;ffi ;;r I er s car e m urtipurpo s e expr orati on sare planned, including geological *pr"t"ti"r,';ffi;"' ilid ? "r"#:.Ti:'i:Hi::rt:?il?H:;

waste dump' Due to- insufficient exploration level, and in accordance to mine planning of opencast mine Field E' this project includes geologicai oprorution to be completed within 4 years,
ililT?dffi:f 

List or planned worfs *,i Jil;i.', bv open .urJ'-ii.r, are given in

il13Ji"?I"."Jmf 
of geological exploration on mine Fierd c, relared to recovery of

Field works

Laboratory works

Table 92: Dynamics of georogicar exproration on mine Fierd c

Exploration drilling

Geological works

Hydrogeological works

Laboratory works

Exploration drilling

Geological works

Laboratory works

Multipurpose exploration works
- Exploration drilling, 31,000 m
- Other works

2016,2017 and2018

Exploration works 2016,2017 and2018
Geotechnical exploration works 2016,2017 and20t8
Hydrogeological exploration works 2016,2017 and2018

Table 93: Dynamics of georogicar exproration on mine Fierd D

Table 94: Dynamics of georogicar exproration on mine Fierd E
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Table 95: Dynamics of georogicar exproration at mine Fierd G in period
I W""t"

, rn period Z0IB_2022
2018 2019 2020 202r 2022

X

ivrurupurpose exploration works
G.ologi.ul 

"*plo.utiorrGf, , 
-

Geotechnical works

X x X X

x X I
X

X X
X X x XHyqrogeologrcal works X

xlnere wlhe rew i l I benode ta i l edgeo log i ca lexp lo ra t i on " i ' .

Tamnava West Field

n at deposit Tamnava West Field

*:T',:1i*::?:":ff :::*::::::t:*':*l&;|1i2e,d;i;:ffiiffi JrTS#:h:i3.:i:
;.3::':*ilT'jffi*'::_::1'.rPLzwi1a7w;;;;,"i'l'il,"iffi ,ff A:::ifi11;
l"j"Tj*"m 

in pranned period or s 1.u.., which .", o"'irJi'ff:ii#l;,1',i f, i

Small scale multipu{pose geological ."p]:Tli:ls-are pranned at the mine Fierd E, until the end
:in:tJ:*1'j|""h]. 

i'u't ;rzodriobi"'zso,ooo-e p.r'ffiu-, which can be used ror eraboration
Field G
Due to high level of coal reserves of A and B category in Field G of 100%, this mine is wellexplored' opposing to coal, .*pto*tion of clearlf.*ir,irrg non-ferrous concomitant mineralresources within the deposit are complete^ly neglected. prun ir.,o perform georogical explorations
,Tliif,tJ;Jo 

2022, at ritest. ovnu-ii' 
"r;.rfi;i;;i;.pi"r",r"r, - p*"?-2',iit_zozzare given

Geological explorations are planned in such manner to be performed in front of the miningoperations' at least for the p"iiod to secure all the pu.ur.t.r, required for in-time and reliablegeological interpretatio.n oi the deposit and *rtinJ.r.J planning and overburden and coalexcavation. These are given in Table 96.

I

repons.

Dynamics and cumulative investments in
given in Table 98.

five years

planned detailed geological explorations by years are

al explorations of Tamnava deposit
Works Amount (€)

Multlpurpose exploration works 573,653
ueotogrcal exploration works 323,519
Ueotechnical works

55,956
nyorogeological works

Total
43,227

996,255

Multipurpose exploration works
Geological exploration works
Geotechnical works

Hydrogeological works
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Due to insufficient exploration level and in accordance to opening dynamics of Radljevo openpit mine' project is planning geologiJ exploration which shguld_le completed within 4 years,
if.ntnt 

on 2016' DynamicJ o1 geiogical exploration.-in'p.rio d 2016-2019 are given in Table

to geological explorations

Field Radljevo

Table 99: Dynamics of georogicar exproration at Radrjevo deposit
Works 2016 2017 2018 2019

vruttrpurpose exploration works
C"otogi.ul .*plo*tion *orkr-

Geophysical exploration works

X x X X

x X x x
X X x X

ueorccnntcal works X x X x
Frydrogeologrcal works
- X X x X

Geological explorations until the end of productiv^Prvrclr.,'o u'r'' me eno ot production at Radljevo open pit mine are planned insuch manner to be performed in front of the minins orr"rri;.,r..'" er laqcr rnr +r.^ -^-:^r 1^ - --ng operations, at least for the period to secure;;iil#I#J"""'T:HH"tr
unhindered nlannino onrl ^,,o-L,,-a^- ^,-r rH[*:'j"1',T:'i:#1-":'-'o^:i9:ir1""""{^.1.il'ffi ilffi ;fi ':T;:.Hff .l:ffi ffi :
:::ff .y?:'-1'.;y'ffi:":;::"':l"q4zz!oi{,-'iffi il't#;ffi J::T:::;l*#l'il;
fi ;'" 

o 20 | 6 -20 | e. Dynami c s o r geo r o gi cur .*p r o.uti or,, t; ff;f; ji li,i, il "ffiiro"rffffi?J100.

Table 100: Dynamics of geological exploration at Radljevo mine in period 2023-2027

Smal lscaleexplorat ionsareplannedunt i l theendor.ou

3o*r^l!,,#lr!,,2:?yr:!,ry:!:il:rt-.,nlr.in trr"s. 
"*plorations are 500,000 €, i.e. 100,000€ per annum in ptanning p.."og of 5 years which can be ,r#;; 

"r#;;:l#"r?,]r,i; i.r;HPresented dynamics of geological explorations, for each operational deposit in planned perioduntil 2025 i'e' 2050, are planned in such manner to be- performed in front of the miningoperations' at least for the period to secure all the p*u-.i"r, required for in-time and reliablegeological interpretation ol the deposit and *rtinJ.rrJ pranning and overburden and coalexcavation.

Works 2018 2019 2020 Total (€)rvrurupr{pose exploration works Ig4,gl3 lg0,g27 l g7 ,g l4 573.653
\r Eurugroar exploratlon works 107,279 l0 l .205 I15 ,035 323,579
Geotechnical works
-
Hydrogeological works

25,490 14,629 75,747 55,956
15,2gg 18,309 9,630 43,227

Total 342,959 324,969 329,327 996,255

Works 2023 2024 2025 2026 2027
Multrpurpose exploration works
Geological .*pto.ution *rt.

X X x X X

X x x x X
ueophyslcal exploration works X X X X x
ueotechrucal works x x x X x
nyorogeological works X x X X X
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Works 20r6 2017 2018 2019 Total (€)Multipurpose
exploration works 509,659 540,459 723,954 265,311 2,039,293
Geological
exploration works 900,379 696,gg6

229,450

933,064 261,711 2,792,040
Geophysical
exploration works 172,703 167,792 269,339 839,294
Geotechnical
works 192,361 l54,gl7 t2g,5g3 84,706 551,467
Hydrogeological
works 204,959 402,937

2,024,54g

t16,924 242,996 967,516
Total l1969,96l 2,07l,llg 1,122,963 7,lgg,5gg

ffi::i%1u-tll'$ttological 
worlis and exptoration costs (€) ar Radrjevo deposit by rypes in

Table 102: Investment f€) in oantnai^^r ^-,-rent (€) in georogicar exproration in eastern part of Koruba

Coal reserves
Kolubara coal basin
Overall minable reserves in Kolubara
while total non-balanced ,...-., ui,
Kolubara coal basin are given in Tablo

of 2015, are 2,105,224,g00 t of coal,
of coal. Reserves in mining fields in

basin, at the end
2,645,574,091 t

I  03.

I

No. Item

ra basin
Total

investment
in

period2Ol5-
2049

fnvestment
in

period2015-
2020

fnvestment
in

period2O2l-
2049

I ssuruH,rcar exploratlon

Explorationr.tut"ffi
waste dump of Field C

l . l
80,000 80,000 0

1.2ueorogrcal exploration at Field C
G.ologirul 

"*plo.ution-i FilFD 
-

G.ologi.ul .*plorutioi ut Fi.ld E-
Multipurpor. .*pl*ution iltJ-
E*plorution rorkr------.--.--.---.---.---------
i"ot""h.ri.ul *orkr----..-----------.--------.-
{ydrogrologi.ul **kJ--=--
)esignins 

-

lotal

440,000
1.3 440,000 0

1.4
490,000 490,000 0

r .4 .1
7,530,000 5,290.000 2,250,000
4,290,000 2,030,000 2,250,0001.4.2

r.4.3
1,450,000 I,450.000 0
450,000 450,000 01.4.4

1,350,000 1,350,000 02
2,500,000 1,500,000 1,000,000

11,030.000 7,790.000 3,250,000
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Deposit

Field C
old Fields B and C

Field D
- _ _ - - -

Field E

-_-__--

Field F

ra tn

Category Balanced 
-

reserves (t)-
7  ?55 'on

Non-balanced
reserves (t)

Geological
reserves ff)A

3,260,760B 11 704 qer' 10.616 04n
3,959,420A+R 41,060,260 37,664.400

A
7,220,190 49,290,44074 )76 \A^ 43,975,950B 78-152 sl0.

24.053.510
A+B 24,053.55134,276,560 67,929,460

B 102-206 Drn
27,620,050(- 150,720.14i 173,927,350

B+c 104.349.oo 255,069,76;n
296,927,440 l3l-969 670,

B 429,997,10464,559.700
C 1

A A N  <

l 8 l  500  snn t v - l t J 7 q l U U-
I 8 l  6 0 0  s n nE+C, - I 646,160200

Field G
A 21.873.290 25,729,230 47,601.520B 14,3%,n0 40.1 05 6Ro 54,499.950

36,266,460
Field

Veliki Crljeni
A

65.833-9t o 102,100,370
1,376,950 15.460 ))o 16,937,770U 1

49-977 49,O 49,973.4806fCl 1,376.950

Tamnava - West Field

Field Radljevo

65,433,700 66,910,650A 26-147 7eo 26,147,790b

Ct
56,293.760 tt,121,600 67,405,360

245 0)1 51f ' 44,675.650
--4+B+Cr 301 10< ro

269-697 180
81,945,040 383.250-3?oB 30,557,550Il 254.029.s70

to9. /4.1 800 47,179,910 216,923,710B+Cr 5y5rZI5,EZO 77,737,460 470,953,290Cz

Field
x  . ,
Doprc - Lazarevac

191.363.410B loq 11 '  onn
C 1 rug,712.900

l q  ? ? l  { n ^ 19,33 I ,500B+Cr 109,712,900 19.331.500
C2 129,044,400

potential-estimated

Field Zvizdar
127.172.300B 79,944,740

165,979,170Cr
F+C

/6,944,740
22,949,320 1RR q?6 <nn

244,922,910 22,949,320

TOTAL
RB KOLUBARA

A 267,971,240
64.882.090 114,472,950 179,355,030B

Ct
r , l z / 1 2 / 6 1 5 7 0 137,417.910 1 )64 6qA 111

911 064 1ao 288,458.490
A+B+Cr zu t)2 '2-6.1( l

zrrvsrzz4,E00 540,349,240 2,645,574,091Cz nn1anAi ^ I
t s  v  rvu  r tq l ,  I ,Jtrtltalsu 319,535,730

Table 103: Overview of coal reserves in Koluba coal bas

overall minable reserves in Kostolac coal basin, at active mine Drmno, are 300 million tonnes ofcoal' while some 400 million to*"t oiroal are uatun"eJin westem part of the basin.Effectiveness of coal exploration at Dqng is best represented by the -amount of reserves of Band c1-categories of e+zxtou t i*iti balanced ,.rJ-., 
"f 

39'gJ0r |.ii;'9on-balanced of245xl0o t), including potential reserves of.Cz ru,.go.y,.stimated at l64xl0" t. Reserves ofcategory B are around 55Yo of total explored r;";;, tirrii" remaining 45o/o *eof c1 category.Balanced reserves are 6r%oof o;.;i';plored."r.*rr, *rrile non-bal;;;; remaining3g%o.
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3",:::e?,:A:ffi l;rl:ttlt"; T;;.t^out 
or rotar minabre reserves or 2e3xt06t, while c1

Effectiveness of coal exploration at western part oq Kostorac basin is best represented by theffiT:l;!:?:ffi ;l ir sii ;;.ff::ffiTjffft',*, (with ba, an. ;i ;";;"; i r i o s. I 0 ;i ",aReserves orcategorv B are aroun izsv" ortiii;il;;.rf,ln::ff;il'ir'.)jt#,if sl :ftl,:;Balanced reserves ate 63%oof overall 
".pi;;^r;;;;r, while,"r-uui;, 

"a 
*9 remainingiT%o.conceptual contours of open pit -in. total minabl" r"r.-", of coal are 355x10" t.Total geological reserves of Kostolac basin are 7,643,g02,6371, where balanced B+cr category;:;:H[:.ffi i'"1,1i?::e*:1ifi.r.,:"ri?i::r"of reservesare522,2es,bqii?a

Active open pit mines
Balanced reserv:s- of B+cl catesorlil 

P*ng deposit, according to Book of coal reserves in,?ffi:,Ti:*i'.1flon :t'ivilt zorz,;,;iil;;,sqs t iii+izliisrgt ornon-baranced
Designed open pit mines
Geological reserygs of coal in Klenovik deposit, according to Book of coal reserves (2010) on31" December 2010' *t d,lt;gdi of e.;"*il;Jat of those are non-but*"ed. Balancedreseryes of B+cl category in iirikovac deposlt, u.*raing to gook oi.'Jul ,.r.*es (2010) orl30th June 2010, are 75,50i,:oo i. a""ordingto th" ,u-Jrrference there are 74,0r2,56gt of nonlot2fr\lf,r6;Tilr:":: e*b, 

"",.e"'v and estimat.J, pot"ntiar reserves or c2 category of
Potential open pit mines
According to the Boo.k of reserves (2:!:)-(not verified), baranced reserves of B+c, category inwestem part of Kostolac basin are 40g,2ri)oa tt,-iiii|gq,4q,5r0 t oir*-i"r""ced reserves ofsame category' as well as 3 5,886, I I 0 t of pote niiit crr.r..u"r. All of these reserves are withinconceptual ton'ou^l:-,of designed open pi1 mines, *rrii. 20g,67r,46g t are outside of thesecontours' Afore mentioned t'it*., are bitancea *L u"i-ced in Book of .qrour."s and reservesof coal, while the coal in third,out ,.* was not included. However, it should be mentioned thatreserves in third coal seam are estimated in this."r"r"nr" ut level of 1,024,000,000 t.overview of geological and minable coal reserves according to existing documentationoverview of geological and minable coal reserves according to existing documentation foractive, designed and potentiut op",'fii mines is given in Tabre 104.As already mentioned'.Kostolac basin ha, one active open pit mine in Drmno, designed mines

tr ff?:*i*,:"'iln::h while fotential open pii.i,i., *" ouului" u undJagodica in
Analysis of balanced reserves in Books of reserves for ail four deposits in Kostolac basin, showsthat balanced reserrimiting.,ilffi ;";;"il:?#Jffi :i:.'ffi f'trTff l:1f ,il?.:r31.n?_-#1ff:.';H1:iof them with large valui 

""a 
trr"r" extraction is economically viable, while non-balancedreserves are those whose extraction is not viable in retation to justiiying ufor. -"ntioned rimitingmining conditions.

Potential reserves are those reserves wrril! are not explored at sufficient level, and as such arecategorized in cz and D, categories. Minabl" ,rr..u., ir" ta*..a reseryes, reduced by minabrelosses.

I
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Deposit

Drmno

c

Category Balanced
reserves (t)

Non-balanced
reserves /f)

Geological
reserves (t)

?39,675,092 I  t2--18? 9\7 351,05g,039
159,310.462 l J2 -1188  R6 l 292,199,323
397,995.544 2+5-271 RtR 643,257,364

Total
l lrfi--l r: :olJl%+I )39,952

Klenovnik

A
Errrvcs: zyzr:

rJ
c, E.59-5 000

a *ts*Cr
C't

Total drJyJ.uuu-
nahle reser"vas

-, n

Cirikovac

A
B
q

54,403,039 63,233.169 121,636,207
19,102,261 8.779.400 27,991,661

4 *tsfu^r 75,505,299 74-012 56R 149,517,969c2

Total
roz r+  I+ , l uu

_46t,449,936

Western Kostolac

lvrrnaDle reserves: o
A
B 161,576,217 13.74? q76 175,319,193C1 246,634.989 180-506  l qo 427,141,179A +!+6, 408.211.206 t94,249.166 602,460,372c2

208,671.468
Total ul I, l3l.g40-

TOTAL
KOSTOLAC

wlmable-
454,654,3371

reserves: 409,21,206
649,013.439

A 197 954 1r]l1
B 425,047,712 3 2 2  1 7 4  4 < 1 747,222.073c l 879.702.04e 520,129,552 1,395,235,604

A +B+Cl-
Ct

Total

371,095,569
454,654,337 197,954.101 649,013.439

MinqD. l ,

1,766,321,172

Having in mind
- . - - - - 5 v . v  r v r l r  v t ; D a  / f r f  . f  : l t r - t r t x

Table 104: Overview of coal reserves in Kostola coal basin

that Books on reserves r". ;r.,..
:ons of ooen nir _,1;r_.::l:t:^Oll**"lyses. 

of balancing reserves mainty on

o

I

conceptual solutions of open pit mining,';;r;;;'-ffd;;;ffiT'ffi'ilil:ru::,Til1tJ ;:considered with some scepticism, uy ta[ing into accouni'that limiting .o;airions of mining arechanging both in space and in tir*. Ho,""ver, it rh;;i; be mentioned that coal reserves inKlenovnik deposit are non-balanced ana tpl thir;;ir!..-un"rrtly closed, and that reserves
ffi:lffil,*Hltt' 

are balanc"a,l"t-uut*."J *o p'ot.ntiur and thar ihis mine is onry
Anyhow' it should be noted that Kostolac basin is a singre coal deposit, which is artificiallydivided into existinq nef{s. \"s-oi"f tti; il;;t'r"a r"rtrn" p'rpor" oru"tt", coal recovery,basin also can be ionsidered it .ur?.*, central and western part. At the moment, miningoperations are taking 

IlTt in the eastlrn part of the basin at open pit mine Drmno. Inactivemines Klenovnik and Cirikovac arei".""o in trr...nt ;p*of the basin, while activities in the
174



western part of the deposit were limiteo.olt, to -geologicar explorations. According to the Booksof reserves' central part of Kostolac uasin rrus zs-mirlionlo*., of balanced reserves (cirikovacdeposit)' over g2 million ,;;;;icoat in ,,on-uurunrd...ryrygs (Klenovnik and cirikovacdeposits)' and over 160 million;;;r of potentiar;;;;;, in cirikovac deposit. Therefore, it isffiilt?"nf"*T 
detailed analvsis,_wiir' '"it"ii.;;;;;, ar poteniiail"r;il", ror varorisation

;xH",,""::l#:J"'fr TH:#ilx'"?:il:"i;:'l'T;f ht#['ilT,THt** j
Planned explorations at Drmno deposit shourd be completed within five years cycres, meanins;i1ffi 1;Tl#ffiiHJ3iT"'H:'f,lif*:ff #li#speriodwhi,eir,.nru,y;i;;,,;;:
i;lJltT"logical 

works and costs for exploration, by types, in single time cycre is given in
Table 105: Overview of exploration cost in single time cycle

I

PlannedScopeofgeo log ic " .uc t iona tDrmnodepos i tw i l l
be completed in 8 five-year 

"y"i.. 
with overall costs or sz,ooo,ooo c. cort orone five year cycleis 4'000'000 €' i'e'. sbo'ood € p.;';um. Exploration yorks are performed according to

:Jr:ffi: 
of coal mining, t"g*ai;; rlcategorization of baranced ,.r"i,", i*o higher rank of

Kovin basin (protegjga 
]na not-protected parts) has verified reserves at level of 271milliontonnes of coal (5 million in norprotected part and,26i,oi,ion in protected part).Total geological reserves for Kovin co{jepgsit in protected part, fields A and B (Book of coalreseryes in Kovin deposits, fields A and e, )oiJi*i'iii,ig+,a22 t, comprised of 167,206,129 tof B category and 141,68g,qg3 t oicJ-category. Balanced reserves incluied B and cl category

Amount (€)
Multipurpose exploration works
Geological exploration works 1,000.000
Geotechnical exploration works
Hydrogeological exploration *o.t,

Balanced reserves (t) Total (t)

5,766,350

79,761,340 21,366,760 101 ,129 ,100
BrownJignite coal 330,964, I g0 12,673,460

178,995,000 3,194,000 182,179,000
595,356,970 38,929,510 634,295,390
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of reserves above level of 0 m' Non-balanced reserves below this level are 42,7g6,g64 tof coal.Total verified balanced-reserves roip-r..,ed part in fields 
_A Tg_B are 266,107,75g1 of B+crcategory, where r65,575,7s1 t are^B category and 100,53 2:907 , -" i:,' .ategory. euarityparameters of this coal reserves are: moistire'42:ss"i, in 20.42yo, s total r.*syo,s in ash0'64yo' S combustible 0'59%, cok" 

'33.46yo, 
c-fix 1'l7sy", volatiles 23.33yo, combustible39'63yo' lower calorific value ti,lr+ t lztg, upp., ."r".in. 

""rue 
10,120 kJlkg. Mining losses are

l*jx:ffiTf,rHl 
minable ."r.-", i'in.-d"p osit are-226,107,7s8 t oi.-our. coal quality is

Total reserves in nonarotected part of field A are somewhal 0ver 5,000,000 t of coal, with
;:lH'.TJ*ffi:Hi?33:rfilq -d S conten, ir o-i{il.Aside or coar, ,.,"*., or graver are
At the moment' Kovin project is a potential project, which depends on findings of feasibilitystudy for mine and thermai power piant. P.q;rti;;iudl, .onrtruction of new lignite mine andthermal power plant with insialled .upu"ity_oi700 Mw,ln the Kovin -"rri.ipurity. Lignite minewill utilize underwater coal-mining iechnltogy, *hi.h'is already present in existing mine withsmaller production rate (Rudnik K6vin a.d.) ;ft i, *iii Ce located in protected part on left bank
:L,:ilil "anube, 

in Kovin municipality, south 
"i 

b": settrement *J *.rt of Dubovac

This project includes:
- Development ofcoal mine in protected part of Kovin deposit (fields A and B) in Kovin, withplanned production of 6 million tonnei per annum, foi underwater -ining of 266milliontonnes of balanced coal reserves. Plannedlnu.rt-rii, into the mine are 260 million €.- construction of thermal powet plTt with provisional power of 700 MW, according to all EUstandards applicable to large toilers. Planned inurJt-*ts into the power plant are 900million €m while expected annual production rate is 490 Gwh of electritity.- Expected life of the mine and the power plant is over 35 years.
Required technical documentation for obtaining approvars for mining and energy license forthermal power plant is expected in recent future. Thi, do.umentatioi is ieasibility study fordevelopment of mine and Feasibility study for construction of thermal power plant. Bothdocuments will be developed in alcordance to Serbian legislation. Upon completion offeasibility studies more detiiled data will be availabre regarding this project, which at this
il,:?tal"le 

not defined' Expected parameters to be establiJhed b! these-feisibility studies are
- number of units-blocks of the thermal power plant;
- actual location of the power plant;
- actual power of the power plant;
' equipment for excavation of overburden and waste;
- equipment for excavation of coal;
- price of coal;
- price of electricity;
- diversity and dynamics of selling the coal and electricity:
- actual budget and investments;
- investment return period;
- other issues important for preparation and realization of Kovin project.
As planned, coal exploitation should start on 2023. However, having in mind remaining period,already developed documentatio.r, as well as existin! ,*p.ri*ce wlth underwater mining, it isunlikely that coal mining and erectricity generation wilr start on 2023.
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Stavali - Sienica basin
Sjenica coal basin has minable reserves of llT.million tonnes of coal, with average calorificvalue of 15,000 kJ/kg and s.ont".rt of 

.09gii.s;;;r;;re is locate;i,r*"rt"- serbia, nearstate border to Montenegro. Mining at this location started in 1965.Prefeasibility study for construction of thermal power plant and mine at stavalj (DMT GmbH -Montan consultinq o:A-t, Faculty of-Mininj *J 6."r"gy, Universiry of Bergrade Serbia,sES TLMAip silvatia) was J"u.iop.o in zooi. i*iv *urysed construction of 320 Mwpower plant' Planned investment for power plant are :zs mittion €, with additional 20 million €for connection to the grid' overati-iniestment into the mine are estimated at level of 90 million€' while overall investment into the mine throujh;l;;'"perational life of 40 years are 391million € (31 m€ for infrastructure, isi ^eror eqiipmrniarrd r0 m€ in construction).

ffi:i:::i.iroduction 
rate of mine is 2.3 million t of coal per annum (inctuding 60,000 t for

It is necessary to carry out activities for further analysis o{ 
fhe available parameters, given thepotential construction of the mines and thermal po*.r'*pJ"iri"r.

j
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P'27'opening of replacement capacities,for existing open cast mines which w1l stop productionand opening of open cast mines dedicated to ni*',i.r,nar power plants
opening of new mines' i'e' expansion of existing mines, a9 well as opening of replacement onesfor existing open pit -it., rhil-;il stop_ prodriction,including mini" J;al*". to new thermalpower plants are considered for Kostolac,-Kotuuu.u, tiorrii una Sjenica coal basins.single considered project for Kostolac coal basin was increased production rate of Drmno openil:'t":: fi ::;1", 13 nll|[:r"1* or'our p"-**-' iue to ;;'il;;;; o r n'* bro ck rpp

considered projects in Kolubara coal basin included increase production rate of Fierd c inrelation to openingrcf.Tild E,;il;;g of Fietd E;r;-;"placement for Field c and Field Dmrnes' opening of Field G as a replacement for open pii.min..veriki crljeni, and opening ofopen pit mine Radlievo in relation io equalizi"e ."ii;;rity and in later stage as a replacementfor Tamnava west fielo mine' in t"t. ;r..quiir-.niilln"r.use of production rate, Radljevomine can increase its production rate for possible new power prant.considered project for Kovin basin was opening of new underwater mine for supplying the coarto new thermal power plant, with instaiied power of 700 MW.

flff':f;.tffiXfi ill:lr',lil'iJ,l?:l;lliyr,r:,'#,y"lilrpranr which requires coar suppry

178



I

l o l
l o o

! l c
E O

C g o

F-e
a S
o i Y
b0 t=gs
( . ) ( t

E b o
u d(/) .= )
L V I
A L I

c g  o l
> ,  o lr  c g l

g€fifj;rt$Er. #tug
€i€EE*Eflgf:es$FSEESE
sE iE€ nE F! $gs$=, E!€ts i os s€ Es sg€ Es$?8f E€r;sc a
E€ $$EEE€ €E€ EiF: Pgg€3'
€g+ $g;i Ef s;€-2'EFx€=r'Hr€Eb ''fl€€E " gg€, 

f,3
v)
0)
d

a
P

(+i

' r {
()(n
c.)

t >^ -yg"'E€Et-E=,*
5r;s*r€f3gg6.
€ E€ $F x:3 s s f:Ea8EE53T
_+9 l r ' nAE$- - t r ^ )< :z

FEa€;ErrsFF"sF
R€3FgEfig $Efi€E

|.r

o
al

C ) r
CJ
H Y

A F
C ) F> l i

xd
( ) Q .

= o

x>. x ( | )
\J 'O

(l.r

o()
fr

v)

!r c)r u o
r E
! 2 d

tr

$i

q)

Ov s ?

x8
X r i
d c n..i ft

q D ( . )
s)

dE
c ) k
vI zr
cn F<
-  I r l

(t) !.1)-

A ?
5 H
vI ca
r r A
r.r i!

C)
v o

- ^n
>< rr
d u t
0 0 f i

c)
V O

H

XE
X l-r

3 a
(n i;i

(.)
o
l.{

v)
O
'.r

(t)

f r l

i-l

(.)
tr()

f r l

a l
v l

(l)

N

(!) o
s?

dE
o k
?a
\n t!

( J ) ! {

dE
o k
2a
oo t!

(t)
o
1i
q)

()

o
q)

F

(/)
o

|-<

o
H-{\q

|-r

I

o
-
U)

\ H C

ooB
' - x
a

x ; i
o =

H F

. N d

&E

bo

.9 cr
X =
o i :
o ,6
^ ( h F

. Y k a

! , O =
_!l  >..Y
c L 9 =

( )  o o \

B
c)

v)

c)

>l
H

X

qr .l
o 6

o ! q

./) =
d o
O C )

cJ

o

o
b0

>.

Q

o
e
: w

t r F

ax
-.f X

Fd
fi

, O N

E o
t ! p

- ( )
g ( ,

'= 9)
c r9

I Y I  H

U)
O
f Y l

C)

9-
= F
Ots
>. >,
oo u)

= \-/
H  r Y \

9? TJ
I< Ctr

b0

(,)
q

F()
I

o)
h0

€)

L

tH

c)

L

I

L I

e ) l
et, I

€ ) |
L I
c ) l

I

c ) l

e ) l
> l
c ) l

o l

e h l
o l
> l

r H l

( | ) I L

o l l
v t i
- l (

C J I ;
( l ) t :

L l (
et .S

* t (
o l :
r a l . '
O I :
t r l !

C ) t =
5 l ' i

I
a h l€ ) |
L Iq ) l

L l

t r t  i
E t  (
- > l  I

. .  I  t
t \ l  i
a t  a
F l l  (

o l  r -

F I



ca
N

N X X X

o.l
N

N X X X

c\
N X X X

o.l

N X X X

o\

c\t X X X X X X

ao

N
X X X X X X X X X

F

(..1
X X X x l x X X X X X X

(F

()

h a \

a ;o(.) a
f  r ' l

C)
o

tr

t t l
t t l

v t t t a
I I I A

H I I I H

3 |  |  l .e
€ I I lE
b. |  |  t ;

n  |  |  l E l
Y  |  |  l . H

t t l

691 |  lE
* . . = l  I  l =
F l t t t \ v

6  t s l  I  l , n

FFI IEIH
9AI IEI:E
tsl lEl;
$sl,lElfr

I t * l F l H

E lElf l$r
E lel€l{l
B l€l€lilI l$lFlsl

l o .  lA l< l

c)
H

::

r r rsr r r lg/ / I/ /F/*/ / / rsr ur r
l-l;l:lrl /=lglnl I
ElFl Fl €l lcltlsl I
t l€'l i lsl Hl Fl€ l? I -lEiltlElrlel ;lFlsl €lE
slElflflBiFiElglsl€
€lElFlFlfi$lFl$l$l$

q)

O

tn
q)
o

L()
(h

?1

+<
B

| (/)
I F

| (,)
t -

| (.)
I H

=lFx t t r
( . ) l  *

Hl .g
c l €
.e lF
9t;
F t 5
xt .?

rt\ | lY.

I

oo

l €

a l c )

l o )
j

IB
I !,)

l q r

l 9
I ct)

l ( '
l o
I

t ^

I| (.)
l €
| ( n

IB
I
IE

k
C)€

(H

h

(t)

O
l-r
q)

()
(t')
ru
a'l

d

C)

-

al

()
ct)

(t)

a.)
bo
d

lr

qr

N

!2

tr
a0
L

lf

L
q)

tr
I
L

,9)
g)
L l

C ' I
*. 1

q)

I

C,

9c)

a0

a0 l

u r l
o l

> l
' ' l

6 l

q ) l

.cE I

Gtn
o l t - /

I  r , \
F I H

* l r r
Ul l

- r t . v
-  = l  $ i

X . X  I  u )
E P I  P( g  ( ! l  ( J

ooE l  . g
t r  o l  o ''E 

Ele b.
H J I A

S RI .E  €g f I E H

S IE fi's l3g' , 5 1 O €

z lb I
lu FF
I  0 )  . 5 ; i
l ' -  1 ;
l F . X  > l
| - t+l ur)

t 9
l o
l q )
t v

x t !
.= |  rJr
H l ^ ^
l s t : f
t s t H
X l d
* t  . =
q t d
! t F
A t q
x l  

a
! l -
o l ' t
(l) | li' F t 2

Xl  'o
t -

: l ( s
l > ,

2  |  E '
P t -

9 t -
t t t s
i : l v )
a l  x

I !
l ' F
t -

t +
I t -
l v )
t d

I , ( )
l H
t v| (.)
t d
t q
| ( n
t . E
I F
I F

I  r r
I H

t
oq)

I

u)
I

o\

q)

F

o(.)
k

C)

lr
6

95e
t r ! . =
? ; 9 r
O i { H

=:e
: c s t r
d  E H
F d ) o

€.c g
t r o p
= > i i
Of .E



Kolubara coal basin
considered projects in Kolubara coal basin included increase production rate of Field c inrelation to openingrcf.filld E' opening of Field E as a replacement for Field c and Field Dmines' opening of-Field G as a replacement. for open pit mine-veliki crljeni, and opening ofopen pit mine Radljevo in relation io equalizing 

"oul 
quality and in later stage as a replacementfor Tamnava west field mine. In case of ,.quii"-";tfb, increase ofp;"l;;ion rate, Radljevomine can increase its production rate for possible new power plant.

Field G

.?"'lror"tffi:r%i1?l$:'J,:*"d 
as a replacement for mine veliki crljeni. Designed production

Following sub-projectl 
Tylg: completed in order to start the open pit mine Field G as areplacement for mine Veliki Crljeni:

- Relocation of River Kolubara in2"d phase in total length of 2.6 km;- Relocation of River pestan in length of l.g km;

ffifitffi,otregional 
road'M22 Belgrade-Gornji Milanovac (Ibarska magistrala) in length

- Relocation of l l0 kv high voltage power line (2pieces into one double line;;- Relocation of 35 kV high voltage power line (5 pieces);
- Relocation of settling ponds and facility for waste water treatment in Kolubara prerada;
- Relocation of springs and water intakes;
- Acquisition of new equipment (self-propelled conveyor, 3 belt conveyors B=1,600 mm and,2distribution stations);
- Revitalizationand modernizationof existing main equipment;
- Acquisition of new auxiliary mechanization.
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Field C
Investments in open pit mine Field c are in function of achieving design production rate andopening of open pit mine Field E tt irt ir ,.pru..,n.nr"ro, mine Field D-. designed productionrate (according to new Additional project wtrictr ir ,r.a for approval procedure) starts with3,000,000 tpa in 2017, foilowing *itf, +,b00,000 6"i;l"u"""rrirr" years until 2030.

l"rtfJil:J?:;T:l"""li#Bl 
be completed in order to start the open pit mine Fierd E as a

- Acquisition of EcS system, with production rate of 6,6g013utr luuct<et wheel excavator, belt
s15ffi8{'000 

mm with 4 diive stations una r.nltr, of s,Ooo ,o *a rtu.ker for capacity

*Tffi:.of 
internal waste dump and start of dumping in the area of former mines Field A

Field E
open pit mine Field E is a replacement for mine Field D. Designed production rate is 12,000,000
ni",.rff:l',"il1Tilt;i:?iBT must be .o-pt.tla in l,a"ito '". il;;;n pit mine Fierd E
- Acquisition of ECS system, with production rate of 6,600 m3lh lbucket wheel excavator, beltconveyors 8:2,000 mm and stacker for.apaciif 

"f 
S,b'o m,lh);- Acquisition of haulage equipment and equipment for serective excavation;- Revitalizationofexisting equipment;

- Acquisition of auxiliary equipment;
- construction of retention dams and regulation of River pestan;
- Construction of infrastructure (assembly lot, workshops, etc.);- Relocation of roads:
- Land acquisition.
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Field Radljevo
open pit mine Radljevo is opened as addition al capacity^in western part of Korubara basin, forpurpose of equalizing coal quality' 

I i;:6"oin'3t Korubara t*i, 
"""r 

series containsnumerous dirt intrusions and cbal is with highit;a;lblJiuarity. rn ora".1o Jquutir" coar quaritvand utilize low ouality reseryes' *ui rror"-il" R;l"rj;* wil be brended with coar from minlTamnava west field *a -in. F;d b.- iilil;; o""or.'* rate on Field G wi' be reducedand high quality res€rves will preserved for il;;g""riration. In case of construction of newpower plant' production rate of li'adljevo mine will bJ irr"r.ur"a. epp.ouui pior.our. is on-goingat the moment for mining in this;in", which will be rotro*.0_*ith acquisition of approvals for

"*,rfrn'ilSffi::fi:jur:',*on 
or mining-".ii'iii.,. F"ri;;il;^,,1-o-;".ti must be

- Land acquisition;
- Relocation of infrastructure;
- Acquisition of new and auxiliary equipment;
- Acquisition of Ecs system' with production rate of 6600^m3lh (bucket wheel excavator, belt

ffi?rff:2000 
mm with 4 drive stations una rrngli of 5000 - una rtu"t er for capacity of

- Acquisition of used system with production rate of 4100 m3h;- Acquisition of 2 coal systems with production rate of 4r0 0 m3/h;- Acquisition of stacker for inter_burden:
- Acquisition of haulage equipment;
- Acquisition of drainage_dewatering equipment;
- Construction of infrastructure;
- Relocation of roads.
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Tamnava west field
To complete invest
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P.28. optimizationand concentration of underground coar production
JPPEU Resavica. is a single company, with status of public 

-company and l00yo owned by
l#*h:::trffirffiffi.J:'*:;t;h" .o-t;;;i.-"our production rurining tur.., pru,. in 6
- Anthracite mine "VrSka iuka,,, Avramica
- Ibarski hard coal mines, Baljevac
- Brown coal mine "Rembas", Resavica.
- Brown coal mine "Bogovina,,, Bogovina
- Brown coal mine "Soko", Soko Banja
- Brown coal mine "Jasenovac',, Krepoljin
- Brown coal mine "Stavalj", Stavalj
- Lignite mine "Lubnica,', Lubnica
- Aleksinac mine, contracting services in other mines.
Beside main activity of undergroung 

Tintlg, company also operates one open pit mineProgorelica and one boron underfround mine pJfrorr.i'potot.
overall production of all mines is around 550,000 tpa, while planned production for 2017 is580,000 tpa.
- Anthracite mine "Vr5ka iuka", Avramica,
- Ibarski hard coal mines, Baljevac 

rs''vq' - 5'000 t
- 125,000 t- Brown coal mine "Rembas", Resavica, - 175,000 t- Brown coal mine "Bogovina", Bogovin a _ 15,000 t- Brown coal mine "Soko", Soko Banja _ 90,000 t- Brown coal mine "Jasenovac", Krepoljin _ 42,000 t- Brown coal mine "Stavalj", Stavalj _ g5,000 t- Lignite mine "Lubnica", Lubnica _ 45,000 tProgram for restructuring of Public company for undergro_Td coal Mining is currently beingdeveloped' This Program will start as ,oon u, it is approied by the Governrient of Republic ofSerbia' Program will define which mines will be closed due io lack of coal reserves and pooreconomic performances which are showing no trend in improving income. Also, program willdefine mines with resource potential, as well as capabilities to increase income with investments.

Plan is to increase production of coal to 600,000-700,000 tpa after optimization andconcentration of coal production. Precondition is to finalize investment in soko mine(investment in equipment and new technology), thus creating conditions for higher productionrate in this mine.
Higher production rate in Stavalj mine is related to construction of new thermal power plant, dueto lack of the coal market in thisregion of Serbia.
Even higher- production rates are feasible, but only after opening underground mines inCirikovac and Poljana deposits.
There is a possibility-- of opening new coal deposits, with previously prepared investmentdocumentation that will take into account all necessary parameters on the basis of which it canbe concluded whether there is economic justification r* Jp"ning them.
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P.29.Introduction of coal quality management system
serious problems are caused in thermal qower plants because of large variations of deliveredcoal quality. problems are mainly reflectei through:
- output power of power plants declines below nominal level due to poor quality of coal;- coal with low calorific value causes low efficiency of boilers and consu-ption of largeramounts of coal per produced MWh;
- Low calorific value of coal could cause problems with maintaining heat energy pressure andsteam in boilers, resulting in consuming iexpensiv.j 

"ii 
t 

"r;- Low calorific value of coal requires higher utilization of crushers to secure higher intake ofcoal into boiler, resulting in larger electricity consumption.

3r.::*#]Tlffi:J:,i,::i#,:,",#^o;::':1,,1ryy1' 1]unis, coar homogenization enabres mining
;1;::'1i:1 :,Tn *y: ::?1ly lyli.r a'. u r enlea ;; iiffi ;ffiil"; :ffi il:ff ; lTii?l;lT:,H:l?l;,'5:::-lT':g:'99r"1'"*;t;ei;:#;"'il'i*HiffJ:;:JX':f iliili;i"";;".:;i::,#-:ffiffi:Jl:
fhp  c fnnL r ro .J - \the stock yards).

:oo;:::#:T'.',jlt"-:::,iT: j:'.?*i" failures, wrrich are resulting in lower productivity of
i"":::rji: j{-t.1::-,.:#ll,sJMWrower.no*r.t,;;;ilt"*;;il,il;ffi ;l'iliiL:Jin power plants are 1200 Gwh, all caused with insuffrcihomogenizatio,, r.Jur'o"i*l1,lffi:ftli;"Ji'.,ll1Tji:'"i:":,Ttrflilt'y; *Ti:::':,::reduction of 370dwh)ffi'rJ".T'trffiili#'Jr:iffi;te around 30%o or total losses (or

, trl qLrv Dqve Lrp LU Truuuruuu t pgr year.
coal quality management system will be introduced at tat three locations, therefore three sub-projects are defined:
l ' Introduction of coal quality management system in western part of Kolubara basin (open pitmines Tamnava west field and Field G, later on RuJti.uo;;
2' Introduction of coal quality management system in eastern part of Kolubara basin (firstFields C and D, and later on Field EJ;
3. Introduction of coal quality management system in Drmno mine - Kostolac.
These three sub-projects are on various level of development:
1' Introduction of coal quality management system in western part of Kolubara basin:complete investment documentation is finisired, active public procurement procedure,selected contractor and currently at stage of base and detailed engineering. Complete finishof project is expected at the end of 2017. value of investment is j+.+ -itilon €, financed byKfW bank, bank donations and EpS resources.

Introduction of coal qualify management system in eastern part of Kolubara basin:
currently is in stage of development of technical and tendering documentation. Completion
of documentation is. expected during 2017. Expected scheduL of the project depends onsuggested solutions in documentation, but the project will be probably introauceo in stages,with utilization of existing facilities in "Kolubara Frerada" until its closure, and later on withconstruction of new coal stock yard and crushing facility in the area of Vreoci village, which
will be relocated. Planned amount is around 90,0-00,000"€, financed from EpS resources.
Introduction of coal quality management system in Drmno mine - Kostolac: Completed
technical and tendering documentation, tendering procedure is expected during 2017.Expected finish is 2018. Planned amount is 5,225,2i06, financed from EpS resources.

2.
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P'30' Introduction of. 
.nty organization^ at EpS's open pit mines for purpose of workimprovement and higher 

"in"i*.y of Eps open pit mines
EPS' with assistance of Boston consulting. Group, defined set of required measures to improvedefficiency and profitability of touip.au"iion, Ji ;;; time to maintain-"ompetitive price ofelectricity on world market una to".au." u*in.r, .;;. The purpose of these measures is toensure safe supply of coal with sufficient quality to poweiplants. vain d;";l targets are:- improvement of occupational safetv:
- increasing utilization of mining machinery to level existing in central Europe;

ffit#i?*:r#,1ion 
level on production svstems, for purpose of safer work and reduced

- implementation of homogenizationand coal quality management on all open pit mines;- better planning and execution of land acquisition;

ffi;";ffcient 
utilization of available working hours (pauses, work on holidays and

- improvement of maintenance system.
Priorities were define{, and expected profit^in four year period is 235,000,000 €. This will createfunding for new investmentr una op"ning of replacement mines.
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3'6'3' sub-sector of Environmentar protection in coar sector
Main environmental protection aspe,cts in coal sector (required environment impact assessmentsand prevention measures for not allowea 

"nuiro*Jnrui i*pu.t) il;"'area of coal mining,beside all the legislation listed ii chapter t;;;;;;igllly ,tipurui"i-iv Law on Mining andGeological Exploration (official Gazette RoS, no. r0l/20.G2 
-i,i":.#riri"o 

in this chapter aremainly dedicated to reduced negative i-p;;i;;;r 
""rproitution on the environment.one of the on-going projects is commissioning or new Excavator-conveyor-stacker (Ecs)svstem in Kolubara basin, as u o*;^111.1;;j:; I-p;ove mining technorogy in MB Korubarato increase thermo power plants efficiency and to ,.dr.. its environmental impact ,,, which isunder credit of EBRD and kfw uants at revel of 140 m'lion €.Purpose of this project is to secure reliable and continuoul.supply of coal, rational managementof natural resources' including reduced pollution of umui"ni'ui., .u,'ounding thermal powerplants using coal from Koliu*u^ u^in P."*i;Js. technologicar 

-i-po.*.e, 
regardingenvironmental impact through harmful substances 

"r 
*.1 as social importance. Therefore, state-of-the-art environment protection measures are applied, in order ,J *iri-i ze impactof theequipment on the existing environmental conditiJ,i^ ip".iul attention *u, giu.n to spot and

Itriffi:#,Xj|:t :il*Ts, 
ro' th" purpose or elimination or th"i; i-p;; on the enviionment

Regarding noise protection, all requirements are met defined by standard ,,Acousticsdescription of measuring and assessment of noise in the environment,, - part I ,,Basic values andassessment procedures" standard SRPS ISo 1996-l una p* 2 ,,Establisirment 
of noise levels inthe environment" standard SRPS tso tqqo-2, *rri.rr uJ. identical to standards ISo 1996-l andISo 1996-22007 "Act on noise indicat"^, iilil;;litu.., methods for assessment of noiseindicators, disturbances and harmfur effects of noise-in th, 

"nuironment,, 
(officiar Gazette Ros,no' 75110) requirements of Action plan for environment protection (ESAp from project onimproving condition of environmentln lf"l."b*? ;;;Ll *a poricy of environment protectionand social policy of EBRD from 2008. Maximal bu;i ;inoise aftei commissioning w'l concurto "Act on noise indicators, limiting values, methods for assessm"ri 

"r 
noise indicators,disturbances and harmful effect of noise in the environment,,.

For zone 4 "Business-residential areas, trading-residential 
T.?: ,$ playgrounds,,, according tothis Act' defined maximal level of noise.durlng i"yrit* is 60 dBA, *d fo. night-time is 50dBA' Most recent meas'res are applied. f". ;;;;--r^uppr"rrion, caused by surface miningtechnology' which,are.also-used on op.n pit mines in Germany. Equipment used in the process

lnf$}|,:1loj|.:i:*t(rollers 
on beli convevors with balance-G 16, 

"'.r"r'r. of belt conveyor
conceming protection from impact of suspended particles, all conditions are in accordance tolimits, tolerance values and limit of tolerancr ;-J;;;ed by ,,Decision of Government ofRepublic of Serbia on conditions for monitoring *J r"q"ir"ments of air quality (official GazetteRos' no' 11/2010) and requirements of ActiJr pir-il environment protection (ESAp fromProject on improving condition of environment in K"i;*a basin) and policy of environmentprotection and social policy of EBRD from 2008. irri. o1*1tive if in complete compliance tononns provided in EU Directive 2008/50/EC (Directive ioogtsoncon u-dilnt air quality andcleaner air for Europe, official Journal orine ruropean union L 152/31 t1.6.200g). Airpollution is measured by monitoring and -ur*ing.onJ*tration of suspended particles (pMl0,PM2'5) in air' taking samples and tf,eir analysis. Tf,is area also included most recent methods fordust suppression (instalGd water sprinklers on all transfe, points or -ut"riul, starting at

,TJiffi:ilff;il'lr'rlll"'l"u'vo" to the stackinet. o*t suppression is arso performed uiong
same approach will be used on new EC.s system (vI ECS system) at open pit mine Drmno.Also' all new systems operating in EPS mines will utilize this system i"; 

";;i;;"-ent 
prorection.
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Reclamation projects of degraded tenain was complered for ail open pit mines 
";;;o 

*"*
il*Tffiil*Tj :::":::l^::*i:"*, i",._,ii,",iJ;;;p, auow (Remark: Accordins ro rheLawonMiningandGeorosi;;G;;#ffi ;'xrJ:i':#ffi ll,:,it"ilfr :;"ffi .xTi,nll;
iltT#f#ffi',rffi:;l"t';t p'Gi' 

"" reclamation, which u." "*..itJo-;;;, the conditions
water quality released-into recipients as a pry o{ drainage, is taking praceAlso' control of ground water quuri,y ir organized through wells.

Monitoring of surface
on all open pit mines.

I
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3.7. Sector of Enerry Efficiency in Energy Consumption
Energy efficiency in -area of final energy consumption and energy sources is regulated by two
l?:t^ll.]llaw 

("official c-"tt. ot'the Republic of serbia,,. no. I 4sDot4\ qnA+rea Df,,^:^--rUs e o r Eniigv L aw ( " o rn ci at cazettii ll:ffi ;' ;'il ii;i ril iiiri 
t,?. 

Ht #"' flff 1?Jrequirements of Directive 20061321EC abou, *.tgy rfn.i"n.y of final cJnsumption and energyservices (ESD) hav-e b9en transposed. In the *."iititr. nirective ESD was repraces by a new-formed Directive 2012/27/EtJ uuout Energy Eifi;i;6'Directive (EED), whose obligatoryimplementation' for the signatoti.r oitr,"b-o?,u"J.;fi,,iJ,gy community estabrishment, starts atthe end of 2017 ' in accordLce to the d..irr"" 
"iil 

ffi;ri.rial counci | (D/2015/08/MC -ENC)from october 2015' Decision defines out the terms and requirements for the performance ofparticular EED regulations which are different ir;&;;ri"',rr. members oi,rr. Bu. Even thoughdirect adjustment with new Directive ii: 
l"l been irade yet, the aforemention.o lu*r, primarily

Hi#:fJt 
use of Energv Law ("offic iat Gazette' ii-. iirzor3), ;; il;"ry 

"o-priant with its
In addition to these laws, the area of.energy efficiency il tl" building sector is regulated by theLaw on Planning and construction ("offili al Gazettl or,n" Republic oi j"ruiu,,, no. 72/2009,8l/2009 - corr" 64/2010 - decision, )!,?9t1, t2t/20i2-,'42/20t3 - decision, 50/2013- decision,9812013 - decision' 13212014 and'14512014) and..r",.a Delegated legislation: Regulations onenergy efficiency of building construction ('om.iui--C*rr" of the Republic of Serbia,, No. .61120ll) and the Regulations on the condiiions, content and manner oi issuing certificates ofenergy performance of buildings ("official Gazetteorit 

" 
n.public of se.biai, no. 69/2012).Action plan for energy efficiency is the document used to plan and implement energy efficiencyimprovements in accordance wittr ertict e 7 of th. Effi;;nt Use of Energy Law in serbia. The3rd action plan for.energy efficiency for the perioa rro- 2016 to20lg (,,offi cial Gazette of theRepublic of serbia",.no' 1/17) (3ri 

lPlE) war uaffia uy th" Government in late 2016. 3rdAPEE was prepared in a format that is defined by il;;;y community, in accordance with therequirements of Directive 2006132/EC, but also includei a number of elements conceming thefuture implementation of Directive20l2l27/EU.3rd ApEE comprises: (l) national savings goalsfor the period of 2-016-2018.(2) Measures for the efficient use of energy, activities, responsiblefor activities, deadlines and evaluation. of the ,*p".t.d ,"rutt, or each of the measures to achievethe set goals, (3) financial, legal and other instruments 
"nvisaged 

for implementation of theplanned measures and activities, and (4) Ratings tn. Jr!r"" of rcalization of the planned energysavings goal from the previous Action plan (foithe p"riJJ 2u0-20r5).

3'7'l' The Goals in the Area of Energy Efficiency and Indicators of rheir Implementation
From the point of defining the goals it is important to have in mind the fact that the goals by2018 are defined by the signatoiies of the contract of Energy community establishment and inaccordance with Directive 2006/32lEC, as final energy ruuingr of gvoiotrr. f.riod from 2010 to2018' By Directive 2012/27lEU, the Eylopg-11 Union adopted the goal that .n.rgy consumptionin the EU in 2020 must not exceed 1474 million to. oifri-ary energy, i.e., l07g million toe offinal energy' For some State Members the individuut go;dure not defined in the Directive, but itis recommended that countries review their.nation"i;";i; in order to fit in a common goal. Aspart of the implementation of this Directive, 

9t tfr. sigrrato.ies of the contract of Energycommunity establishment, energy consumption that does riot exceed l g7 million toe of primaryenergy' i'e'' 133 million toe of final energy is defined as the goal. pursuant to this goal, theindicative target of the Republic of serbialr tnut p.i.ury.nergy consumption does not exceed17'981 million toe of primary energy and final 
"n.rly".onsumption does not exceed 13,103million toe of final energy for energy purposes inzo)0. Defined values are greater than theprojected ones according to the refeience scenario, and in particular according to the scenariowith the implementatio^n of energy efficiency measures oi ttr. energy rtr"i"gy. Also, data aboutthe implementation of the ettetgy balance in 2015, show that the rcalization of both. the
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consumption of primary energy (15,05r milrion toe), and the finar enerr, ,on*o*nffimillion toe' which includes ojz ir,"LLd toe for non-"n.rgv and g,r59-milrion toe for energypurposes) is significantlr bglory the projected consumption-u..oraing to both designed scenariosso Serbia will strive to maintain the treno of achievins savinoc nf ff-orthereverorr/..o.-pfi 'ffi 
ffi :X:ffi h:#ff Ttii::l'Jil'r::,:#,.#:?J;*ffi 'Ji"f#

energy consumptioi-19-1-t"rms of piimu.y .n!rgf-Nu*"ty, there is space for average annuargrowth of 3'6Yo in primary energy consumption urii, the average growth of 9.9%ofor total finalenergy consumption for energy pu{poses initre p*i"l up tio zozo.
Projected reduce of greenhouse gases emissions-cauled by an increase in energy efficiency in theenergy consumption has been calculated using the foil;"g emission ractorsitrat are multipliedby energy sources,for final ,onr"_ftioil 

loilealinj fr*t _ 0.2g7 tco2A4wh of the producedheat energy (emission factor with which it is calculai;ii;. Energy Strategy ), for the electricalenergy - l '099 tcozllvlWh (combined emission factor roi ih. proari.tion oi?i".t i, energy in theelectric power system of serbia - national emission a.,oru for 2017),2,954 tco2/toefor oilderivate (an emission factor *itrt *rri.rr is calculateJin;h" Energy Strategy),Igr kgco2/TJ forcoal and 56'1 kgco2/TJ fot nalral gas (source for last two: Ipcc Guidelines for NationalGreenhouse Gas Inventories - Stationary combustion, their values *" ,..0 in the Energystrategy as well)' calculation of projected net reduction in emissions of greenhouse gases due toincreased energy efficiency in 
"n.rjy 

consumption was made on the basis of differences in theconsumption of two scenarios or itre Energy strategy'^ r.ference scenario and scenario withimplementation of energy efficiency measures. eio.iectea net reduction in emissions ofgreenhouse gases due to the implemerrtation of 
"n"rgy;ificiency measures amounts 6,669.54g

fotrSo"n 
in2030' It accounts for about 8l% oftn. IntrrrJ"d national specified contribution for

Since the fall of final energy consumption is greater than the fall in consumption of primaryenergy it is obvious that measures thai have u9!n i-premented to improve .rr.rgy efficiency atthe level of final consumption produced significant rirurir. on the other hand, measures in thesectors of transformation, transmission and distribution of energy were not identified in theprevious action plans' Greater enforcement-of energy effrciency measures in these sectors isexpected as a result of the implementation of Der"g#; tegislation of the efficient use of energyLaw' primarily Rulebook and the Regulatrgry-tr,ut piescriue minimum energy efficiencyrequirements for new and reconstrucied facilities for the generation, transmission anddistribution of electricity and heat. Measu^res of 
"n.rgy 

efficiency in energy transformation,transmission and distribution are subject of chapters th? anatyse the specific areas within theProgram' The measures and activities relating to final energy consumption are mainly discussesin this chapter.
According to Directive 2006/32/EC and by Decision 200g/05/MS-Enc Ministerial council ofthe Energy community of lsth Dqcelber 2009, ,ignuto.i., of the contract of Energycommunity establishment are committed to achieve favings goal of 9o/o of final energyconsumption in the period of nine years starting in 2010. The reference year for the Republic ofSerbia in respect o{ryhich the perclntage of ,uiing, is accounted is 200g, because of the reasonthat at the time of the Decision implementation the most accurate available data on energyconsumption are taken from the Eneigy Balance for the year of 200g. The planned target thatwas established for the first time in the iramewort ortne nrst Action plan for Energy Efficiencyof the Republic of serbia for the period from 2010 to 2012, was confirmed through the 3rdAPEE as expected savings of 752.4 thousand toe by 2018. According to the analysis in the 3rdAPEE' the savings of 308'3 thousand toe was achieved by 2014, and projected savings up to2015 amounts 370 thousand toe. value o1r1rt-rsr *" not pro;".ted for )0rc uoa20n,but onlythe final saving for 2018. Having in mind tha't tte 

"n"igy 
management system is only justestablished and that its most sigiificant effect can be expected in 201g, and that a similarconclusion can be applied^to thJ implementation of efficient of tires in road vehicles and themarking and monitoring of fuel qualiiy, the assumeo savings per year in order to realizethe set

I
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I

il:?,il*ffii,':'lff;;flHJi'"i.,1:':,lrri.::"li1i"iis^rormedlased";",,"-*;:}fr iff ;il'T;""Hi.l1;*l"l"c"$-y;ii;:";illt#il';1t.*:",T*H.'*fr Tffi::;;:ilili:,ifi #i"yl':,?1.,?;1,,i 
"r i ilJr.",",,i#,i"i,#;i; T,i,Jlfrr,l;,'"Jl?,1!,i111achievement bv vears or rcatization oii'. 3rd ApEE *. ,ilJil1il f":ffHt#il,.:

trJ# "?t;JLT::J:?"::#*:I*:1,1o:l :r 
no"1:n:Tgv savings achievemenr per vear,

During the creation of the 4th and Stt apEp analyse 
"

$ffiintl;.1TJ:?::t:::,:n:^gT1. 1"1":g:t^,9i1. apns win be done- ouring the creationof 4th and 5th APEE the goals ruitne period 20tg-2023.years will be also o#H]H:e 
creatton

The implementation of two measurable goals in terms of energy efficiency, which realization isobligatory, was imposed to serbia by Direct ive 2012/27/Et-1. r[u., under arti"t" 5 EED requiresfrom State Members annual ..nouuiion.of the centraigovernment,s buildings, which area is 3%oof the total area of all buildings of 
llr.centrai gou?*-.nt, with the aim or implementingmeasures in order to improve energy effrciency. rfi" uuou. decision of the Ministerial council,for the countries that are signatorieJortn. coniract orErr"rgy community establishment, definestheir obligation to improve energy efficiency in tne iv" otihe heated / cooled area of buildingswhich are owned and used by the central govemments. In that way the building achieve the leastenergy properties defined by Article 4 ofDirective 2010/31/EU. Signatories of the contract ofEnergy community establishment have the obligation to-establish and make publicly available aninventory of heated /^:"^:t:d central gove^rnment's buildings with a total area greater than 500 m2by the January lst of 2017 and,, startlng from20l9,*ith; area of more than 250 m2.After thatthey need to realize this goal according to the formed inventory. Realization of the goal shouldbe started in20l8' It should be noted that the reconstruction of buildings of central governmentshould be part of the wider renovation Strategy that is p"n 

"r 
the measures that should be takenin order to meet the requirements of Article 4 of Direct ive 2012/27/EU. serbia has begun withthe activities on the preparation of this 

{r1te{y by participation in the ,,TABULA,, project whichprimary goal was the categorization of the-buiiding uyine year of construction, constructionstyle and energy demand for heating. The seconautyioa was determination of energy efficiencymeasures in residential sector. Participation in the 
"project 

is enabled the assessment and thecategorization of the housing stock ln serbia. Renovation strategy shouia include all thebuildings: residential, commercial and public. Implementation of the lroject as well as activitiesin order of establishment an inventory ortn. central government buildings was helped by Glz.
Countries that are signatories of the Contract of Energy community establishment are obliged, bythe transposition of Article 7 of Directwe 2012/27nli, to achieve-cumulative savings during theperiod of 2017-2020 in the amount of 7Yo o_f the uu"rug" final energy 

"on*-ption 
for energypurposes (according to the definition of the Republic Inititute for Startistics) in the period 2013-2015' The consumption of energy in transport can be exempt from this amount. same obligatoryschemes, related to distributors and retail companies that ,"ll 

"rr..gy, 
are established in order toachieve this goal' By these schemes distributors or retail .o-purri"s are becoming obligatoryparties that ensure achievement of the mentioned savings in final energy consumption. The goal,elaborated in detail through the directive, is realized ihrough th" uci'i"uement of new savingseach year, starting from January lst in 2017. The savings amount to o.7yoof annual energy salesto final customers of all energy distributors or retail companies that sell .n.rgy to the extent thatis an average of the last three year in the period prior to i Junuury 20l6.while doing so, the saleof energy in the transport sector, in terms of volume, may be partially or entirely dispensed fromthe calculation' The Directive gives the possibility to realize this savings by establishing anobligatory scheme for the energy efficiency, as defined in paragraph I of the article, or byapplying the alternative measure, defined in faragraph 9, in accordance with paragraphs l0 and

Year
2016. 2017. 2018.

rrnat energy savlngs (thousands of toe) 448 545.5 752.4
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transmission, including efficient infrastructure of distri; i'J,il;'"ffi*t"""?,,lL"jtflljt* fi:measures that has already been implemented, starting from 200g, are taken into account. Thelargest reduction in the required savings in that .u"." 
"* 

be 25%o of the calculated value.Paragraph 2 of Article 7 defines that tf,e saving, 
"J"urut"d 

with a reduction of 25yoof thecalculated value can beallocated per y-e!r.,In that'way Member State have obligation to achievesavings of 0'5%o in 2017, an addiiionit o.syo in 201i, unJ tn.r, an addition al 0.7yo in 2019 and0'7% in 2020' on the other hand, the cumulative value of energy that needs to be saved, if thereduction of 25% is calculated, is lower for 7.25%o from the uulu. which is catcutated by usingthe savings per year defined by paragraph 2 of Article 7 ofthe Directive.
Given that' based o^n the energy balance for 2013 and20l4and based on the previous data of theRepublic Institute for Statisti". rot 20l5,the final consumption of energy for energy pu{poses,with the exception of traffic, respectively were: 6,iaf.e thousand toe, 5,75g.g and 6,123.3thousand toe, the average value oi.on.u-ption in relation to which the required savings hasbeen accounted is 6,106.5 thousand toe. Indicatorc of porrible realization of the implementationof Article 7 of Direct ive 2012/27 lEtJ according to the schedule defined in paragraph 2 of Article7 ate given in the following table per year (Jecond row). However, estaulisiring a mandatoryscheme for energy efficiency requires a series of coordinated preparatory activities that would beimplemented in Serbia during zotl ana2u8. rn" ir *rtv it should be kept in mind that, if thisis determinate to be the best or one of the options for implementing Article 7 of the Directive,implementation can start earliest in 2019. tn ttris ,.nrr, trrJ table shows the revised indicators ofthe implementation of the member 7 . The Directive z6ntzl tFic. assuming that implementation

[rT#:^o 
only by applying obligatory scheme for the energy efficienc-y in the Republic of

I I of this article. while doing so, the amount of savings can be further ,".0u.* o *ffi
|,::X||!* i*i:,::ij*:_"_rq 

-.urur., in the ,;"; of ftansformation, distribution and

If it is assumed that investments in measures of energy efficiency incensement are proportion toannual savings achieved through the implementationif these measures, it is of great importanceto start as soon as possible with the implementation of measures in order to achieve the goalsdefined in Article 7 of Directive 2012/27/EU. If the implementation of energy efficiencymeasures for achievement of savings, that are prescribed by Article 7 of Direct ive 2012/27/EIJ,could be implemented throughout ihe euery yiar in the period 2017-2020. and in the mannerzuggested in paragraph 2 Article 7 of Direciive, (second row in Table 127) itcan be shown thatthe total investments would be approximately 36% less than the amount required for investmentassuming that implementation is realized onty uy applying obligatory ,.h.-" for the energyefficiency started from 2019 (third row in the Table izz;. tr,"re values clearly indicate thenecessity of beginning 
Ylh the implementation of other measures for improvement of energyefficiency in order to achieve the required cumulative savings defined in Article 7 as soon aspossible (primarily by providing largir and more stable revenues for the work of the BudgetFund for energy effrciency).

Table 127: Indicators of two possible ways for realization of the implementation of Article7 from Directive 20l2D7nU

I

Projected annual savings in final energy
consumption excluding transport if realization
starts in 2017 (thousand toe

starts in 2017 (thousand toe

Revised annual savings in final energy
consumption excluding transport if realization
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an d co o r in g, and i f the -. uru,., 
.i;;; 

lr; ;r,#; il:Tffi, ffl;,Ht:1:ffi'f# i iH T,:if :iinto account' is lower than the uutu" ,ho*r, intt i"ii" *a amounts 320.6itrtusano toe.one of the tools available to encourage the implementation of measures of improvement ofenergy efficiency is the Budget ru{ ro1 .;.rgt ;ffi;i.n"y. a, part of the nudget Fund, 160million RSD is defined fo-r the imptement"ation^'li ,n.rgy efficiency projects in localgovernments in 2016' These funds are small and insufficient for the implementation of allplanned energy effrciency p.o.i..tr. po, 
"*u*pi., ""r, 

r"l implementatifn of measures toimprove the energy efficiencv 
"ru"irairlr irjtT;"ruand com^m.r"iui ,..tor (JKl measure,planned for implementation in the :rJ- eitE; ,h" ;;;;*y funds are estimated at 5g million €per year' one of the possible mechanir.r ro, inrr*sing the ;;;^;f the Fund is theintroduction of fees for. energy *J.n.rgy sources. The means of approximately 9 million €annually could be provided, by introduct-ior ri rrla, d, 

"n"rgy 
and the energy sources (oilproducts and natural gas) in thsamount of 0.015 ptir. nJnruwriut 
"r.;t inur.. This activityshoutd be canied oY. a; earty as possible, pl.f.dl;;;y j; r;i;iffii !, to rearize savingsprescribed by Article 7 of Direciive 201i/2lnv wriiitre towest investment. Arong with thismeans' Budget Fund collects funds^from donati;;; 

'i;rgunizations 
and funds) which aresubsequently distributed to the users.-Due to trr" il-it"a )n"*r, the Budget Fund has, definingthe funding for projects related to local gou.*rnt, on]v The cycle of projects for localgovemments is time-consuming, since it prE uppo*r irr""uaoption of firrun.ing progru- for theyear' issuing of public calls, selection of pio:..tr,-ilplementation of public procurementprocedures (in some 

.cases, local governments had to -make a change in budget and inprocurement plan for the current year) and realization of the defined *ori. consequently, it isnecessary that Budget Fund has the r.rour"., to carry out a new public call for eachyear,as wellas to finance the implementation of approved and contracted projects from the previous one. Inaddition to the incensement of the uoiurn. of projects financing i' th"puulic sector, increasingthe Fund's resources is necessary anJ in order to 
"iuur. 

J.plementation of projects of energyefficiency in other sectors of energy consumption. It is necessary to strengthen the capacity ofthe Ministry in charge of mining #d 
"n"rgy 

to carry out activities of Budgit Fund, consideringthat the Fund represents. only a b-udget line, and that alt works are performed by employees of theMinistry in charge of mining and eriergy.

Note:CumulativesavingsthatRepubIicofSerbianeeds.o*-
reducing bv 25Yo' if savings h*;;;;;ready 

"hi;;'li rhe other -.urur& in the sector offfi:Tffj:"*.oli,,i:y::"::",:nfFili{ff;ri,?.,*, inrrastructure ordistrict hearino

Using the means fro-^ the Budget 
{und. is defined by the Rulebook of the conditions fordistribution and use of. the Budlet Fund fund.s ior inip^.uing the energy efficiency of theRepublic of Serbia and the criteriifor exemption from performing un 

"n.rgy 
overview (,,officialGazette" no' 15/16)' This act defines who can u" u urJiof the Budget Fund - legal and naturalpersons registered or with residence on the tenitory 

"iirt. 
Republic of serbia, with an emphasison the users: (t) Tlre local self-govemment units ihat are in the devastated areas in accordancewith the regional development Iaw, as well as other local self-gorr.*.n, units, and (2) thehousehold sector (individuals, buildings council). All procedures for the allocation of funds areaccurately elaborated in the mentioned-Rut.uoo( *i.[f, n should be noted:- a uniforn use of Budget Fund funds is provided for the units of local self-government withthe limit that only one project of a local r.rr-gou.rn-Jnt unit can be financed per year,- defined criteria for project selection (maximizatron of relations between savings andinvestment' the share of own funds, payback p"rioJj *. provided the maximum effects ofthe usage ofresources,

- the measures of energy- e{9rency, which are the subject of financing, and in accordancewith the measures of 3rd APEE are-defined 
- ---- ---'

It is necessary to nlgvife sig^nificantly greater resources for operation of the Budget Fund inorder to achieve realization of the gouir ir the area 
"i;;;r;y 

efficiency by 2023.It is necessarv
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to develop other mechal]sms for financing the Budget Fund (the introduction of fees on enersv#lirf, 
":T"'l#','"1,ffi 

1**j;.*ffi T:ffr "-*,::,,:n"',r,.,,***,*-,:r*":potential amendins of ifa to-^r-^*^*--_- 
- 

,ill"J#?iffii''*oritsregai"';il;;;H"ffi il'n'"Hfi I'#tri;:f ,ffiil?':l,lTHfl
In accordance with the possibilities proviled by the Law on Efficient Use of Energy (,,officiarGazette of the Republic ors"tfi";, no: 

.25/20r5y,-iii, ,"rommended that locar serf-government,13ff.f.Ti:l*'iffi"H',ilrtl:rli';r #;il;l" enersy ernciency in a manner sim'ar to
3'7'2' 

3##T"X1#;tu""t and Activities for Their rmprementation in rhe Area of
The list of measures in the area of energy efficiency was defined based on the 3rd ApEE. In thef,n';T,'i;TTJil:t;*iJ;1ffi #lf il**##:;,Tp;ffi l:ilJmeasureswhichare
In addition to thr
of Directiv;;6i:;#;:i;,r"r,hlf,i"lar anention was paid to imptementing measures requirede stabr i shme* oi,.r,._",,:, " G"ff: Jil ;.trf X?:X.t#rr"ii#l}i f * :g"ni, *monitoring of 'h1T:ults of nearlt"u*tt:9 r*r"Lr'i-prementation 

lsuctr as the introduction ofthe energy management system). p"iioai"ur.r.J"r^"inew 
action pran for energy efficiency(4th - for the period t'omio'ti ii)on,una trr" sti^- ior.r,. period iozz-zozq.) are considereias a special measures also' These action pr*, -. aocLents that will incrude analysis of the

:fff$:i-"H[:ffi'"T:' ;;;';;rnewo,;",;;,;, shourd be impremented in the period
The Efficient use of Energy Law predicts the introduction 

9{ gnergy management at the locallevel' in the industrial secior *J i" irr. *." 
"i 

ililJ;;,.which is especial)y highrighted as ameasure that should bring significant ;;"G 
"i;.-il#"tr" 

prescribes the imprementation ofmandatory energy overview o:t system obtigJd .ntiii., *ithin the prescribed period of time (oneto five years for s{sJem obligei .ntiti., in'tt, iro"roi.i sectoro and once in ten years for thesystem obliged entities in the area of building ;;;;n). This system predicts a scheme toestablish a system of training and licensing ,;rin.d ;;;;;y managers and energy advisors whowill report to the competent Ministry rh.g;gffiffi"r"tyL*r 
leporrs (energy managers) andimplement mandatory energy overviews (^el:rry aauireisy The plan i, to 

"rtuurish 
a system ofenergy managers in the first quarte, otion,Tttrt irr. n;t reports of energy managers to theMinistry in charge.of minin! ;;-energy sector expected in late uitr, 2017. Energymanagement system is considered as the ulri. 'nruru*h. improving energy efficiency in arlsectors of energy consumption and therefore it it rp"rJn.d'u, u special measure in the review ofmeasures even though it is the part of the measuresihat should be implemented in the 3rd ApEE.overview of measures in the area of energy efficiency, which sloyla be implemented during theimplementation of Plogttl,it git;;;; th; foilo-wi-ng iuuir. a",iuities for the implementation ofmeasures that are estimated from :ro APEE *, a"rriiu.Jl a"ruit in trre pran and therefore theyare not re-homing in the Program (it is only pointed oui irrut their description is given in the 3rdAPEE.

I
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4. DETERMINATION OF' PROJECT PRIORITIESIn order to collect information on strategic infrastructure projects in the energy sector andtreatment of individual projects on u n*monirro -*.r, u, r.il as the optimar way of investors
Fl*? ffil*r'irl r:i:"1'; i;J "*:-qent 

of the Repubric of serbia has formerr sin-,o

I

proj ect piperine,, 
il. il"lg ; l+rr _|il Effi [: ff'#ffJ:i::?::,,H f#:l Tilf,fsignificantly contribute to the achievJment of the ,tlt.gi. objectives, the prioriti zationof theseprojects, as well as the urr.rr*.nr;ii;;;:ffi"ilr'iiiXrr:,r) 

-of.the pioject reatization, theGovemment of the Republic 
"id"tui" 

rt* f"r-.;; 

"pJ.in, 

Methodoiogv ro, Selection andPrioritization of Infrastru.ct^ure pi"J..ir'r591 *ril c"#;;n", toi l* i'nit-"?.ntation [60]. Thismethodology was applied for the utt"*,n"rr, of projects irru, u." subject of the program and werenot part of the Single list, for future inclusion 
"" 

,ni, 
-iir,. 

rroposition of amendments to theSingle list is disolutita i" tit" ruli.-rig. rn"list does noiln"rua, p-:..i.1" te. fierd of mining.
3"":'trJ[:Jffi'#:j;;;t't"';;t.-Jinrt. ri,, *i' u. ,o,,ou"t"i "il;;;^;,.i;"., ranking w'r
Selection and analysis of projects that are subject of the program was carried out on the basis ofthe strategic objectivtt atnn"J li ,F enlrgy-si;;ry During the process of prioritiesdetermination according to ttt" rur"moaology r5E ;;t;timated ttrat some strategic objectiveswere underestimated in the assessment system as iefined in the strategic Relevance Assessmentcriteria in the Energy 

rse-cto1 roit. rr-this sense-it" urr.rrment system and parameters forassessment has been redefined, as welt 
3 ',rr.. *.ig;il; factors of particurar score in order toadequately comPrehend the impact of projects to the iealizationof the goals defined by theEnergy strategy' The new t"o.o *e a.i.rmined in il; ;;g" r-5, and the weighting factors arein the range 1-3' overview of o"* ,.or"s by individual effects of projects, as well as theaggregated score is given in Table 130.

In Table 130 are particularly emphasized projects that are part.of the single project pipeline inthe Field of Energy and projects of internationat importance lists: Energy community priorityInfrastructure Projects tisi p-Ect u"o rna9, E*;p.;a;;mission projects of common Interestlist (PC!, westem Balkans Investment,lrry:rygt f.i.rr, rist (wBIF), central and sourhEastern Europe Gas c^onnectivityproject list rcBsgcl, w"stern Balkans 6-initiative projects list(wB6) and group of projects'that"were allocated'hrnds under several rounds of bilateral
fft.f:tffiHfft}ff:Jf.Gou"--"nt orthe F"d;;;iR"p"bric or c;;; and the Government
Table l3l preseno.p.toi-":t rankings considered as part of the program in accordance with thescores from the Table 130, where-for^each proJ""t-is giuen tt. following set of information:responsible entity' a brief description of the p.j..t, u u.i.f ou.-i"w of the-strategic priorities ofthe energy strategy to,:-!:l tit. proprt contributer, preparedness of planning and technicaldocumentation for implementation, inrormatioi ;; ir";ia.o funds ," nr"r." the project, areview of project tealization main risks, project dJ and imple-"rrtuiion period duringrealization of the Program' Presented.list can u. rul1.o.d to change according to eventualchange of the Program' There is a requirement 

"id;; 
reporting of the program realizationwhich can product th3q: of the rrogram in accordan.l *itr, the Energy Law (,,offi cial Gazetteof the Republic of Serbia", no. t45/2dlql.
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