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YTULHAJ BOOHUX PECYPCA HA ITPOMEHE ITPOCTOPHO-
OYHKIMNOHAJIHE CTPYKTYPE TEPUTOPUJE OIIIITUHE MAJIN
3BOPHUK U MOT'YRHOCTH U3I'PAIIbE HOBUX XAPOEJIEKTPAHA'

Muia [TABJIOBUT ', PAJKO Tosmh', JIEJAH LLIABME!
' Vuusepsumem y Beozpady — I'eozpagcxu dpaxynmem, Cmyoenmexu mp 3/3, beozpad, Cpéuja

Ancrpakr: Tepuropuja ommutrse Manu 3BOPHHK Y MOP(OJIOMIKOM H NPOCTOPHO-(QYHKIMOHATHOM MOTJIEIy je
xereporeH mpocrop. CmemreHa je y momuuu [puHe u OpICKO-IUIAHWHCKOM gaeiy IIOpUESCKHX IUTaHUHA.
IMospummHa omuture je 184 km?, ca 14076 cranoBuuka (2002). Y paay je aHanu3upaH 3Hadaj BOJHHX pecypca,
nocebHo XE ,3BopHUK” 3a pa3Boj OMIUTHHE. YKA3aHO je M HAa HEUCKOPUIUNEHH XHIPOCHEPreTCKH MOTEHIIHjall,
MoryhHOCTH HOJM3amka HOBUX XHAPOCNCKTPAaHA M EKOHOMCKY ONpaBIAHOCT HUXOBE H3rpagme. Ha ocHOBy
MOP(OJIOMIKAX U XUAPOJIOIIKKUX YCJIOBa Ae(pUHHUCAHH Cy IPHOPHUTETH pa3Boja xuapoeHepreTnke. OHH ce oxHOCE
Ha nosehawe cHare XE ,,3BOPHUK” M U3Ipajilby MaJMX XUAPOEIEKTpaHa y OpACKO-IUIAHUHCKOM JENy OILITHHE.
Vmajyhin y BHAy AEmOIyJIalMoOHE HPOLECe Yy MaJO3BOPHUYKHM CElIMMa, XMAPOCHEPreTHKA Y3 MOJbOIPUBPELY,
LIyMapcTBO, €KCIUIOATAIMjy MUHEPATHHX CHPOBHHA U TypH3aM Moke OUTH jemaH oj ¢axropa nemorpadeke u
€KOHOMCKE PEBUTAIIM3ALHje OBOT IPOCTOPA.

KibyuHe peun: BoxgHH pecypcH, xuapoeHeprercky noreHnujai, XE ,,3sopuuk”, [lpuna, 3BopHHUIKO je3epo, Mamu
3BOpHUK.

YBoa

Teputopuja ommrtuHe Manu 3BOPHHUK aIMHHHCTPATHBHO INpHmaga MadyBaHCKOM
OKpYTY, CMEIITEHOM Ha TpaHuny ca bocHom u Xepuerosunom. 1o moBpimHy TepuTopuje u
Opojy cTaHOBHHMKA, TO je HajMama ONIITHHA y cprickoM [loapumy. 3axBara MOBPIIUHY O]
184 km?, Ha k0joj je jonmpano 12 Hacesba, rae je no nomucy 2002. roauHe xxuBeno 14076
CTaHOBHHUKA. Y MOpP(QOIIOIIKOM IOTJIE/y OIIITHHA OBYXBaTa JI€O JIECHE JOJIMHCKE CTpaHe
[pune, Ha mpenasy U3 Cpember, KINCYpacTor, y A0mH, paBHUYAPCKU TOK PEKe, U 3aIlajHe
nenose I'yueBa, bopame u Jaronme. Ha ceBepy u ceBepouctoky onmrtiuHa Manu 3BopHHK
ce TpaHW4H ca ommuTHHOM JIo3HHIA, HAa HCTOKY ca ommTHHOM Kpymam, Ha jyroucToky ca
omuruHoM JbyOoBuja. JyxHy W 3amagHy rpanuiy ca bocHoMm n XepueroBuHoM (OMITHHA
3BopHUK) ynHH J{prHA ca 3BOPHUYKHM je3epoM, Ha Ay>KMHH o1 36 km.

[Tomoxaj y3 puHy naje ocHOBHO oOenexje Gpu3noHoMuju onmTiHHe Mann 3BOpHHUK.
Y3 MOJBONPUBPEIHO 3EMJBUINTE U IIyME, XHAPOSHEPTETCKU MOTEeHIMjan JpuHe npencrasiba
Haj3Ha4YajHUju (PaKTOp peruoHaHOT pa3Boja oBor mpocropa. Usrpanmwa XE ,,3BopHHK” 1
CTBapame 3BOPHUUKOT je3epa, cpeanHoM XX Beka, OMOTyNuIM Cy MHTEH3UBHHUJU €KOHOM-
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CKHU pa3Boj Ha Teputopuju omuruHe Mamu 3Bopauk. [lopex JIprHe, eKOHOMCKH 3HAYajHUM
XMJPOEHEPTETCKUM HOTEHINjaIOM PacIoNaxy U BEHE MPUTOKE, Koje TeKy ca I[lonpumckux
IUTAaHWHA.

1 na mouetky XXI Beka MOryhHOCTH 32 IPOU3BOGY CIEKTPHYHE CHEPIHjE HA TEPH-
TOpHjHU OmIITHHE Manu 3BOPHHK Cy HEIOBOJHHO McKopuinheHne. Pa3Bojy xumpoeHepreTuke
Mopa ce mocBeTUTH Beha nmakmba, jep ce caMo OcliamambeM Ha CONCTBEHE IPUPO/IHE MMOTEH-
[{jaJie MOXKE MPAaBUJIHO yCMEpaBaTH NPUBPEIHH M JaeMorpad)Ccku pas3Boj y OyayhHOCTH.
[Ipuopurern pa3Boja XuApoeHepreTuke y ommTHHE Mainu 3BOpPHHUK OJHOCE Ce Ha peBHTa-
m3anyjy XE ,,3BOpHHK” M MoJu3ame eKOHOMHYHHX U jeTHHHX MaJIMX XHUAPOENIEKTpaHa,
YHja je U3rpajba peajiHa U y NocTojehuM TemKuM COIM0o-eKOHOMCKUM YCIIOBHMA.

YTuuaj xuapoenexkrpase ,,3BOpHUK” Ha (GU3MOHOMCKY M IIPOCTOPHO-
¢pysHkuuonaany rpancopmanujy tepuropuje onmruae Maiu 3BopHUK

HckopuiihaBame BOAHUX cHara J[puHe v Mpou3BOAMA EIEKTPHYHE SHEPIUje Cy jea-
Ha OJ] Haj3HAYajHUjUX EKOHOMCKHUX JEJIaTHOCTH Ha TEPUTOPUjU ONIUTHHE Manu 3BOpPHUK.
CnuB JlpuHe pacriojiake XWApPOSHEPreTCKUM roTeHnujanoM of 14 munmjapan KWh, koju
HUje palroHaIHO uckopuiiheH. ,,Bone JlpuHe M HEHNX NMPUTOKAa OTHYY HEJIOBOJHHO €Hep-
rercku uckopunrhere. CBake roauHe oTekHe y HermoBpat oko 9000 GWh enekrpoenepruje,
IITO je SKBUBAICHTHO CHEPTHjH caropeBama 3,5 mmnnoHa ToHa Hadre.” (I"aBpunosuh u mp,
2002) ¥ npouutocTtH, BoxHe cHare puHe cy kopumheHe 3a MOKpeTame ioBehnx BOJCHU-
1a, T3B. ,,JpuHKH . 300r Behe nyOnHe koputa u Behe Op3uHE BoJE, OHE Cy MOCTAaBJbAHE HA
KOHKaBHUM 00ajama, a 3a KOITHO Cy Be3UBaHe ykaauma. Kako cy mpezacraBbaie OmacHOCT
3a CIUTaBOBE, KOjuUMa ce IpeBo3mia ApBHa rpaba, kpajem XIX Beka Bmactu Cpbmje u
AycTpo-yrapcke cy ykioHmiIe Behnny tux objekara (Jlasuh, 1952). Ha meny pune koju
npunaja onmTuHama 3BopHUK U Manu 3BopHuk 1933. roauHe Ouiio je ocam oBehux Bo-
nennna (Jpoomakosuli, 1933). V ommruan Manu 3BOpHUK ,,ApuHKe” ¢y ce Koj ceia Caka-
pa, bynummha n Benuke Peke ompkane mo 1955. romune, omgHOocHO m0 m3rpaame XE
,,3BopHUK”. Y arapuma bpacune u [Jowme Bopune miosehe Bogenurie cy Hecrane 60-ux ro-
nuHa XX Beka, yclie 110jaBe eNeKTPUYHUX MIMHOBA.

UckopumhaBame BogHUX cHara JlpuHe, 3a MPOM3BOAIY EIEKTPUYHE SHEpruje, mo-
4eso je cpeauHoM XX Beka, kafa je usrpahena XE ,,3BopHuK”. XunpoenekrpaHna ce Halla3u
93,1 km on yutha /Ipune y Casy, n3melhy Maior 3BopHHKa Ha JiecHO] H cena J{uBud Ha je-
Boj obanmu. Ha oBOM fenmy cykeHa JOJIMHA TIpY’Ka MOBOJbHE MOP(QOJIONIKE YCIOBE 3a Ipe-
rpaljuBame peke u m3rpanmy Opane. [lopex MOPQOIOMKIX, U XUAPOIOMIKHA YCIOBU 32 XH-
JpoeHepreTcko Kopumhewe Cy MoBoJbHH. [IpocedaH roquimy MPOTHIA] Ha XUAPOIIONIKO]
cranny Pagars m3Hocu 342 m?/s, y3 Op3uHy Boje o 3 m/s, IITO yKa3yje Ha BEIHKY KHHE-
THYKY eHeprujy Toka. XE ,3BOpHUK” je MPOTOYHO-aKyMyJIallMOHO TOCTPOjeHe ca Mo 1Ba
arperaTa Ha JIeBOj  JlecHOj obanu [puHe. M3rpagmoM oBOT 00jeKTa CTBOPEHO je 3BOpHUY-
KO je3epo, YuMe je n3MemeHa reorpadcka pu3noHoMHuja oBor aena [loaprma ¥ MoACTaKHYT
CHa)kKaH IPUBPEIHH U neMorpadceku pa3Boj Masor 3Bopuuka. XE ,,.3BopHUK” mochyje y ca-
craBy ,,Enextponpuspene Cpbuje”, kao aeo [Ipuspeanor npymrsa ,,JI[puHCKO-TMMCKE XU-
npoenekTpane”, unje je cequmre y bajunoj barmru.

XE "3BopHuK" je mouena ca pamoM 1955. romune. Y mpBHM roguHama rocie H3-
rpajime, 1o MPOM3BOAKY EJIEKTPUYHE eHepruje, Oua je npBa xunpoenekrpana 'y Cpouju, a
npyra y Tagammoj Jyrocinasuju (I'pyna ayropa, 1985). [Ipema nonannma ,,Enexrponpuspe-
ne Cpbuje”, Ha mouetky XXI Beka, mpema CHa3W arperara je ceama, a mpema TOJHIIbO]
MIPOM3BOAKRY TeTa xuapoenekrpana y Cpouju. ¥V nepuony 1955-2008. ronune cpenma ro-
IUIIKa Tpou3Boama XE ,,3BopHUK” m3HOCcHNa je 438,5 GWh enexrpuune enepruje. Xu-
JIPOJIOIIKH HAjTIOBOJFHUJU YCIIOBH 3a NMPOM3BOIY E€IEKTPUYHE EHEPTHje Cy y MepHoaAnMa
MapT — Maj (TJIaBHU MaKCHMyM TpoTunaja Jpure), 1 HoBeMOap — aenemMoOap (CeKyHIapHU
MaKCHMYyM).
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ITo 6pojy 3amocmenux (70 pagauka y 2010. roguan), XE ,,.3BopHEUK” HHUje HajBehe
npenaysehe y ommriuan Masu 3BOpHUK, aly je Haj3HAYajHUjU IPUBPEIHU 00jeKar, Koju je y
Ipyroj mooBuHE XX Beka OMo HOCHIIAIl MPUBPEIHOT pa3Boja. ['paheHa xao objekar ox ap-
aBHOT 3Hadaja, XE ,,3BOpHUK” je M3BpIIMIA YTHIIA] HA (U3MOHOMCKH, 1eMOrpadCKu, eKo-
HOMCKH U HaCCOOMHCKHU Pa3BOj OBE OMINTHHE. M3rpaamoM elIeKTpaHe M CTBapameM 3BOp-
HUYKOT je3epa HacTasa je HoBa reorpadcka (hU3MOHOMH]ja, IO KOjoj je oBaj meo Ilompuma
MoCTao mperno3HaribuB. Pa3Boj Manor 3BOopHHKa HEPaCKUAMBO je IOBE3aH ca U3rPagmboM
XHJPOEJIEKTPaHe, jep je cTapo Hacesbe MOTOIBEHO W (POPMUPAHO HOBO, Ca HOBOM (hU3HO-
HoMHjoM U (hyHKIMjaMa. HeraTuBaH yTHiaj Ha geMorpadcku 1 eKOHOMCKH pasBoj eJIeKTpa-
Ha je ucroJbuiia notanameM oko 800 ha rutogHor 3emsbHInTa Y arapuma Masor 3BOpHUKA U
cena Cakap, byanmmh, Amajuh, Ynrayk u Lymmae. OctaBmm 6e3 HOJbONPUBPETHOT 3€-
MJBHIITA Ka0 OCHOBHOT M3BOpA MPHXOJa, MEIITaHU THX cella ¢y OwiM npuHyheHn Ha uce-
spaBame. XE ,,.3BopHHK” je 00e30eania JOBOJFHO €HEpruje 3a eNeKTpru(UKaImjy Hacejba U
pa3Boj uHnyctpuje. CBa Hacejpa y OINMINITHHH J00WIa Cy cTpyjy mo 1962. romune, mTo je
YTHIAJIO Ha YCTIOpaBame ACMOMYIaIHje, jep Cy yCIOBH KHBOTAa CEOCKOT CTAHOBHHMIIITBA TI0-
6osprranu. Ilopen mpousBoame enekrpuude euepruje, XE ,,3BopHHUK” ca 3BOPHHUUKHUM je3e-
POM HMMa BEJIMKH 3Hauaj 3a PeryjHcame PeyHOr pexuMa JIpuHe, TpaHCHOpT HAHOCA, eKC-
TUIOATAIIN]Y TIECKa, Pa3BOj CIIOPTCKOT M KOMEPIHjaTHOT PHOOJIOBA U TypH3Ma UTI.

Mauio je mpumepa y Cpouju, 1a jenaH npuBpeHH 00jeKaT MMa TOJIMKH YTHIAj Ha CBE
CErMEeHTE KMBOTA JIOKAJTHOT CTAHOBHUIIITBA, Ko IITO je To ciy4aj ca XE ,,3Bopauk”. [Topen
cHa0/ieBama eNIEKTPUYHOM EHEPrHjoM, OBO Impeny3ehe je akTMBHO YYeCTBOBAJO y Pa3Bojy
omuruHe Manu 3BOPHUK, yJlarambeM Yy M3rpajamy BUILE CTaMOCHUX, HHPPACTPYKTYPHHUX H
NpUBpeAHNX oO0jexkara. XuapoeleKTpaHa je (HUHAHCHjCKM ToMarajla JpBHY WHIYCTPHUjY
,,HoBo I'yueBo”, maayctpujy rpaljeBuHCKOr MaTepujana ,,PaBHaja” n MeTtanonpepahuBauxy
HHAYCTPH]Y ,,IIporpec” u3 Manor 3Bopauka. Cpeacreuma XE ,,3BopHUK” u3rpaljeHu cy Bo-
JIOBOJ, KaHanu3amuja u BehwHa jaBHUX 3rpaga y Manom 3BOpHUKY, XOTeln ,,Pamarecka Oa-
Ba” ¥ Malla XuapoenekTpana y Panapy, mnaxe y Manom 3Bopauky u Cakapy. Xumnpoenek-
TpaHa je ynaraja cpeJiCTBa U y HollyMibaBame [1oApHIBLCKIX TIIaHWHA, U3TPaJby BHIIE J0-
KaJIHUX IIyTeBa, IIKOJCKHUX 3rpajia, YTOCTUTEJbCKHX oOjeKaTa M CceocKux BomoBoaa. XE
,»3BOPHHK je TIOACTHUIIalIa EKOHOMCKH Pa3Boj M BaH omrtuHe Mamu 3BopruK. Tako je 1964.
roauHe ynoxeno 300 MunroHa AuHapa y u3rpaamwy yerBpror arperara XE ,,bajuna bamira”
U pa3Boj pyaapcKo-eHepreTckor kombuHara ,,Kocronan” (I'pyma ayropa, 1985).

Ha npocropy XE ,,3BopHHK” NOCTOjU HEpeleHo rpaHn4Ho nurtame usmelhy Cpouje n
Bocue u Xepuerosune. OBaj oOjexaT nmpecena Ip)aBHa rpaHHLA, KOja IPOJIa3H CPEIUHOM
peuHor koputa. Bnactu CpOuje npemiaxy /a ce rpaHuia rmoMmepu o jese odane [pune,
Kako Ou ce unraBa XE ,,3BopHHK” Hamuta Ha Teputopuju Cpbuje, a 1a ce HU3BOIHO TPaHU-
IIa BpaTH Ha CpeAMHY TOKa, Y3 oArosapajyhy TepuTopujanHy komreH3aunjy bocau u Xep-
LIETOBMHH HAa HEKOj Jpyroj jJokanuju. OBakBO pelemne ce Mpesiake, U3 pasjora mro je Xu-
IpoenekTpaHa mirpaljeHa cpeacrsuma ,EnextponpuBpene CpOuje” u Haja3m ce y BEHOM
eHeprerckoM cuctemy. OBaj mpoOiieM He yTude HeraTHBHO Ha pan XE ,,.3BOpHHUK” U Ha KH-
BOT CTaHOBHHIITBA ca 00e ctpane Jlpune, a Ouhe pemneH mornucuBameM MelynpskaBHOT
Criopa3zyMa O TPaHHMIIH.

ITocne 55 ropmna paga, moctpojema XE ,,3BOpHUK™ Cy 3acTapeia M HEOIXOJAHA je
MoJiepHu3ammja. ,,Enekrponpuspena Cpouje” je 2009. ronunre nonena CTyaujy ompaBaaHO-
ctu ca Vnejaum mpojekroM 3a mpojekar ,,Pexadbunurannja XE 3Bopuuk. ToM cryaujom je
npenBuljeHo nosehame naja npokonasambeM Koputa JIpuHe HU3BOIHO o OpaHe u moBeha-
B¢ UHCTAIHMCAHOT MpoToka Ha 680 m3/s, ynmMe he ce cHara xuapoesekTpane mosehartu ca 96
MW Ha 136 MW. Takolje ce miaHupa peMOHT arperara M yrpajima HOBUX PaJHHAX KOJja
TypOune. [lociie u3pase NHBECTULMOHO-TEXHUYKE JOKyMEHTAlH]e, TI0UYeTaK peBUTAIU3AIIN-
je je rutanupan 3a 2011, HakoH 00e30ehuBama puHaHcHjckuX cpeacTaBa. Ouekyje ce na he
nocie pesutammzanmje XE ,,3BopHuK” rogunime nponssoautu 551 GWh enexrpudane eHep-
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THje, MITO je Y OJHOCY Ha NPOCEYHY IOAMIIY NMPOU3BOABKY HoBehame ox 26%. Ilpema cu-
CTeMy pacrofese cpeacrasa y ,,Enexrponpuspenu Cpouje”, 0Boj XHAPOEIEKTPaH! IIPUITaga
ceera 10% cpencraBa on BPETHOCTH E€IEKTPUYHE €HEpruje Kojy mpousBogu. Behm neo
CpelcTaBa ce YTPOIIM Ha OJpKaBambe M PEMOHT IIOCTPOjeHha, MONpaBKe, HAOABKY OlpeMe U
miate pagHuka. 300rT Tora XuapoenekTpana "3BopHUK" BUIIIC HUje Y MOTYRHOCTH Ja yiaxe
3HaYajHUja CPEICTBA y Pa3Boj JOKAJIHE HMpUBpeae U nHppacTpykType. HeonxoaHo je ycmo-
CTaBUTH NPaBeIHH]Y PACIOAEITY CpeJCcTaBa, Kako Ou ce OBoM mpeny3ehy BpaTuo 3Hauaj Koju
je umaio mo 1990. roauHe, M Kako OM MOHOBO ITOCTAJI0 HOCHJIAIl pa3Boja ommITuHe Maiu
3BOPHUK.

MoryhnocTu u3rpaame xuapoejiekTpana Ha Ipunu u 3BOPHHYKOM je3epy

Warpagmwom XE ,,3BOpHUK”’, XUAPOCHEPTeTCKH MOTEHIMjal [[puHe Ha TepuTOpHjH
ommuriuHe Masu 3BOpHUK HHje Y eduHu uckopuinheH. [Ipema uctpaxuBamuma CTpydmbaka
,EHepronpojexkra” u MHcTUTyTa 32 BOojOnpUBpeny ,JapocnaB UepHu”, mocroje TeXHUYKE
MoryhHOCTH 3a MoJu3ame joUI TPU EHepreTcka NoCTpojerha y KOpuTy JIprHe U J1Ba y CIUBY
3Bopauukor jesepa. Huspogno ox XE ,,3BopHEK”, ko Manor 3BopHuka, [lome Bopune u
Bpacune, moryhe je u3rpaauTi TpU XHUApOEJIEKTpaHe. 3a pa3iuKy o akymyianuoHe XE
,»3BOPHHUK”, OBE €lIeKTpaHe Ou Omie mpoTovHe. 300T MaJIOT Maia PEYHOT KOpUTA, KWHETHYKA
eHepruja Boge OM ce TUPEKTHO KOPHCTHIIA 3a IOKpeTame TypOuHa, 6e3 akyMyJupama y je-
3epy. TakBe XxuapoeneKkTpaHe MMajy Mald YTHIA] Ha )KUBOTHY CPEAMHY, jep HE peMeTe pe-
JKUM pedHor Toka. CBa Tpu MocTpojema nmaina Ou cHary og no 11 MW, ca ykynHoM roau-
IIFHOM NTPon3BoAKOoM 011 66 GWh enexrpuune enepruje (Xamosuh u ap, 2007).

Tabena 1. OCHOBHH MoJany O NOTEHIMjATHUM XUIpoeieKTpaHama Ha J{puHu y onmruar Manu 3BOpHUK

Peka Jlokanuja HI()I(;;ZI)W BHJCII:[I;ZK(;I;% Cuara (MW) FOHHE:?C?\%SSBOH
Jpuna Masu 3BOpHUK 640,0 2,5 11,0 22,0
Jpuna Jloma bopuna 640,0 2,5 11,0 22,0
Jpuna Bpacuna 640,0 2,5 11,0 22,0
Jpuna Cakap 13,9 390,0 37,2 111,6
Jpuna Yutayk 6,1 380,0 18,5 88,8
YkynHo 88,7 266,4

H3Bop: Xamouh u ap, 2007.

VY arapuma cena Cakap u UUTIyK IOCTOj€ JIOKalMje MOBOJBHE 33 U3IPAby aKyMy-
Janpja 3a peBep3uOuiIHe xuapoenckTpane. Holy, kaaa je moTpolma eJIeKTpUUHEe CHEPIuje
HajMama, MyMIie OM BOJJOM M3 3BOPHUUKOT je3epa ITyHHUIIe BEITauKo je3epo, Koje Ou ce rpa-
JIMJIO Y aTapuMa THX cena. Y TOKy JlaHa, y BpeMe Hajeehe morpoime, akyMynupaHa Boja ou
ce Bpahaya Ha3zaj y 3BOpHHUKO je3epo u rnokperana Typoune. [Ipoussenena enepruja Ou ce
cliajia MoTpoLIaYnMa, a HOBa akyMyJjaluja oMoryhuna Ou HaBOJmaBake U pa3Boj TypU3Ma
Ha Bogu. C o03upom Ha 3HaTaH man (380 u 390 m), oBe enekTpaHe OM mMpomsBoamiIe Behy
KOJIMYMHY eNIEKTPUYHE SHEepruje y OJHOCY Ha MPOoTo4YHe. PeBep3unbmina enekrpana y Caka-
py umaina Ou romummpy mpousBoamy ox 111,6 GWh, a y Untnyky 88,8 GWh enexrpuane
eHepruje. HCTanmcana cHara CBUX TIeT HOBUX eJieKTpaHa Ha J{puHU 1 3BOPHHYKOM je3epy
n3Hocuna 6u 88,7 MW, a roauima npousBoama 266,4 GWh enextpuuHe eHepruje, mITo
yuHU 0KO 61% mpoceune npousBonme XE ,,3BopHuk” (Xamosuh u ap, 2007). Melytum,
KaKo je MoJu3ame TUX o0jexaTa CKyNO M TEXHHWYKU 3aXTE€BHO, FbUXOBA M3rpajiiba MpescTa-
BJba CaMO MOTEHNHMjaIHy MoryhHoct, koja je Ha moyerky XXI Beka Jajeko o MpakTHYHe
peanmzaryje. [lomto je J[prHa morpaHiyHa peka, HOBE CNEKTPaHe Y (beHOM KOPUTY Moryhe
j€ TpainTH jeJMHO Y OKBHPY IIporpama NpeKorpaHnyiHe capaambe ca bocHoM u Xepuerosu-
HOM.
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I/Isrpazuba MaJIUX XMAPOeCJEeKTpaHa

IMopen [lpune, peuyHy Mpexy Ha TepUTOpHjU onmTHHe Manu 3BOpHUK uuHH Behn
0poj kpahux TOKOBa, KOju ca 3amaaHux naauHa ['yuesa, bopame u Jaroame Teky ka JpuHu.
Ca ronorpadcke xapte 1:25.000 yrBpheno je na rycruna peune mpesxe uznocu 1,1 km/km?,
mTo je u3Haj npoceka 3a Cpoujy. Ha Tepuropuju oBe onmrrnae y JpuHy u 3BOPHHUKO je-
3epo yiMBa ce 16 CTanHUX pPEeYHUX TOKOBA, Ca Pa3rpaHaTOM MpEXOM npuToka. Vsrpamma
MaJIUX XUApOEJEeKTpaHa Ha OpACKO-IUIAHMHCKHM peKama IpelcTaBba peaHy MoryhHoct
pas3Boja XuApoeHepreTuke y oBoM aeny lloapuma. Mako maHHHCKE peke HEMajy BEIHKY
KOJIMYMHY BOJIe, 300T BEIMKOT Tajia y3ay>KHOT ITpoQuiIa Mocenyjy 3HaTHy KHHETHUKY €Hep-
rujy. Ha Bumme nokamuja japipajy ce cy)keHe OJMHE, y KOjuMa IIOCTOje TIOBOJEHHU T€OIONIKH
1 MOP(OJIOMIKH YCIOBU 3a M3TPafiby XUAPOEIEKTpaHa. 3a XUAPOCHEPTeTCKO MCKopHIIha-
Bame HAJIIOTOJIHU]jE CY AyKe nputoke [prHe, Koje pacrnoiiaxy A0BOJFHOM KOJIMYUHOM BOJIE
W BEJIMKHUM YKYITHMM M IPOCEYHHMM MajioBuMa: bopuHcka peka (ayxune 12,3 km), Panass-
cka peka (15 km), bopamcka (Tpeuraunyka) pexa (17,7 km), [ynurcka peka (9,5 km) u Be-
mka peka (11,5 km). Hajsehn ykynnu man pednor xopurta uma Benuka peka (717 m), a
HajBehn npoceunn maj [{ynuHcka peka ca BymandakoM pekom (64,2 m/km), mito ykasyje Ha
3HavajaH xuapoeHeprercku noreHuujan (Fomuh, 2010).

Bonne chare Ha IlogpumcKiM IUTaHHHAMa Cy y NMPONUTIOCTH KopuinheHe 3a MoKpe-
Tambe BOAEHHIA — I0TOYapa, y KOjUMa CE€ MIIENO JKUTO, M TO: MIICHHIA, KYKypy3 M pax.
Cpenunom XX Beka Ha Pajarbckoj peny u HeHUM NpUTOKaMa paauiio je 25 BoJeHHMIa, Ha
Bopamckoj pern 14, Ha Bemnkoj per 10, Ha LynmaCcK0] penn 9, Ha Mommranumm 6, Ha
Tpebemrnrmy 3 utn. CBaka BOJCHUIA UMala je ,,ja3” — KOIaHA KaHaJl KOjHUM C€ BOAA JOBOJIU
Ha ,,0amam”’ — mymbe nebI0 Kpo3 Koje MiIa3 BoJe maja Ha ,,K0J0” — XOPH30HTAITHO ITOCTa-
BJbEH TOYAK, KOjU MPEKO ocoBuHE Mokpehe Bogernuku kameH. Kpajem npBe nernennje XXI
Beka, y GYHKIMjU Cy camo 4 BOJeHHIIe — IoTouape U To e y Panamy u no jenna y Jomoj
Tpemmuiy u Llynuaama. ¥ mrMa MEIITaHN MEJbY MIICHUIY U KyKYpYy3 3@ BIACTUTE MOTpE-
be.

[MToyerak uckopuiihaBama XHIPOCHEPTeTCKOT MMOTEHIIMjalla, ITIAHUHCKUX TOKOBA, Ha
TeputopHuju Manor 3BopHHKA Be3aH je 3a 1994. romuny. Tazna je Ha Pamamckoj per, Ha ce-
BepHUM naanHama bopame, novena ca pagom XE ,,Panasscka Gama”, cHare 160 KW. Boxa
ce 10 TypOMHA TpaHCIIOPTYyje cucreMoM LeBoBoja u3 1,5 km yxassenor Papassckor jesepa.
[Ipoceuna rogunima MPOU3BOHA pasabeke enekTpane u3nocu 249,2 MWh. Tom enepru-
joM ce cHa0OzeBa TypUCTHUKN KOMIUIEKC Y Panasbckoj 6amu u neo nomahuncrasa y Panamy.
XE ,,Panasscka 6ama” nociyje y cacraBy XE ,,3BopHuk”. Hema cranmHo 3amocineHnx pajaHu-
Ka, jep je MPON3BOAba ayTOMaTH30BaHa.

YV ommrrrau Manu 3BOpHHUK YCTAaHOBJBEHO j€ jOI 9 JIOKalMja MOTOJHAX 3 M3TPallby
Manux xuapoenekrpana. BehnHa Tux ofjexaTta Hamasmina OM ce HA MECTHMa HEKaJallbUX
BOJICHHUIIA — MTOTOYapa, Koje Ha nmoyetky XXI Beka Hucy y ¢ynkuuju. Ha Bopunckoj perm, y
atapy Jomwe Bopune, moryhe je usrpaautu XE ,,Aunpada” (caare 135 KW) u XE ,,Kojuhu”
(210 KW), koje 6u npouzsomuie 1,437 GWh enexrpuune eHepruje romumimbe. Ha Bopats-
CKOj pely IOCToje MOBOJBHM YCIIOBH 3a u3rpaamy XE ,,I'padosan’” (280 KW) u XE ,,Boxu-
koBan” (300 KW) y arapy [omwe Tpewmnue, u XE ,,Amajuh” (245 KW) y arapy Amajuha,
Ha ymhy peke y 3BOpPHMYKO je3epo. YKyIHa CHara TpH IpelnBulleHe XUIpoeieKTpaHe, y
ciuBy bopamcke peke npornemyje ce Ha 825 KW, y3 roqumsy npoussoawy ox 3 GWh. Ha
[ynmuHCKO] pery mocToju JIOKaIuja Kojy je Mmoryhe uckopucTuTH 3a u3rpanmwy XE , Ilymu-
He”, cHare 100 KW, xoja 6u npomsommia 0,474 GWh enekTpudHe €HEprHje TOIAMIIHE.
XUIpOCHEPTeTCKH TTOTEHIMja)l CuBa Benmuke peke mpyxka MOBOJbHE YCIIOBE 3a M3TPadmby
XE ,,CacraBmu” (310 KW) u XE ,.Buc” (250 KW) na rnmaBaom Toky, 1 XE ,,BosseBr” (125
KW) na Manoj pertu. Tpu xugpoenekTpaHe y ciuBy Benmuke peke roaumme O POU3BOIH-
ne 2,9 GWh enextpuune enepruje. CBux 9 mpenBuheHHX enekTpaHa Ha TEPUTOPHJH OII-
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mTuHe, 3ajeqHo ca XE ,,Pamasscka Oama”, romummsme Ou npomsBoamio oko 7,8 GWh enek-
TPUYHE CHEpruje.

Tabena 2. OCHOBHH MOJAIM O NOTSHIMjAIHUM MAJIUM XUJApOEJIeKTpaHaMa y OMmuTHHU Manu 3BOpHUK.

. Iportunaj HUckopumhenn Caara Tomuuma
Peka Jlokaruja (m/s) nat Boze (m) (KW) MIPOU3BO/IHHA
(GWh)
Bopuncka peka Amnjpaua 0,310 56,0 135 0,653
BopuHcka peka Kojuhu 0,498 53,0 210 0,784
Bopamcka peka I'paboBan 0,400 94,5 280 1,049
Bopamcka pexa Awmajuh 0,588 53,0 245 0,872
Bopamcka peka Boskukosair 0,534 75,0 300 1,120
IlynuHcka pexa Iynune 0,155 65,0 100 0,474
Benuka pexa CacraBIu 0,285 110,0 310 1,476
Bennka pexa Buc 0,464 73,5 250 0,936
Marna peka Ioaraj - BospeBium 0,302 56,0 125 0,474
YkynHo 1955 7,838

U3Bop: Katastar mini-hidroelektrana. Energoprojekt, Institut za vodoprivredu ,,Jaroslav Cerni”, Beograd, 1986;
Katastar malih hidroelektrana u Republici Srbiji, Energoprojekt-Hidroinzenjering, Beograd, 1991.

OminyKy o m3rpaumu Manux xuapoenekrpana y Cpouju nonoce ,,Enexrponpuspena
CpOuje” u opranu JIOKaJIHE BIACTH. 3HAYAJHO je Ja Te 00jeKTe MOTYy Y3 CTPYYHH HAI30p Ja
rpajie MpUBaTHA JIMLA U yIpyXKemka MpUBpeIHUKA. Ty MOroJHOCT KOPUCTH 3eMIbOpaTHUIKA
3anpyra ,,Arpap” u3 Jlowe bopune, koja je u3 HalnnmoHaIHOT HHBECTUIIMOHOT TUIaHa T00uIIa
CpeZCTBa 3a M3TPaay XUApoeneKTpane ,,boxxukosar” Ha bopamckoj penn, y atapy [Jome
Tpemmune. Ta xunpoenekrpana he umaru nacranucany caary ox 300 KW, ca mianupanom
roAMIIEBOM mpon3BoawkoM o1 | GWh enextpuune enepruje. Huje npensuheno crapame
akyMmynanuje, Beh he ce Boga 3axBaratn u3 koputa bopamcke peke u 11eBOBOJOM TPaHCIIOP-
ToBaTH A0 TypOuHa. TokoMm m3rpanme nocao he noburtun 20 pamHuka, a HAKOH MyIITama y
pan, xunpoenekrpana he Outn ayromarn3oBaHa M 0e3 cTaimHO 3armocieHux. [loderak pajga
XE ,,boxukoBair” ogekyje ce 10 2012, unme he ce 3HaTHO MOOOJBIIATH CHAOIEBALE EIIEK-
TpraHOM eHeprujoM y Homoj Tpemmumm (I'omuh, 2010).

[Nogu3ame ManuXx XHAPOENEKTPAHA j& pEaTHUje O] U3rPagmbe MPOTOUHHUX EJIEKTpaHa
Ha JlpuHH, jep He 3aXTeBa BEJIHKaA MaTepHjajiHa yiarama. OB 00jeKTH Cy MCIIATHBH jep HE
yrpo’KaBajy )KUBOTHY CPEAMHY, EPHO/ U3IPA/Iibe je KpaTaK U TEXHUYKHU jeJHOCTaBaH. Ma-
Jie XUAPOECTICKTpaHe He OM 00e30eaue HOBa paaHa MeCTa, ajik O UMajie TO3UTHBAH YTHIIA]
Ha pa3Boj cena y onmTuHH Mamu 3BopHuK. OHE OW mpou3BoAmie jeTHHY €IeKTPUYHY
EHEeprujy, Koja O ce KOPUCTHIIAa Ha MECTY MIPOU3BOIELE, YUME OU Ce M30ErIi TPOIIIKOBH H3-
rpajiibe AaJeKOBOAA M IYOUIIM Y TPAHCIIOPTY.

[Mopen nponsBoame eHepruje, Majie XuapoeleKTpane 6u omoryhuie BUIIEHaMEHCKO
Kopumheme akyMmysiandja. Mana BemTadyka je3epa MOTY Ce KOPHUCTUTH 32 HaBO/haBaIbe
MOJBOIIPUBPEAHUX IMOBPIIMHA U CHA0/EBamkbe CTAHOBHUILITBA BOAOM. AKyMyjanuje Ou mo-
MIpUHENE Perylaldju peknMa OyjudHHX TOKOBa, jep O 3alpikaBalie TOIUIaBHE Tajace U
aKyMyJIMpaHy BOJly UCITyIITAIE y IEPHOANMA HUCKHX BojocTaja. To OM yMamuiio eposujy y
CIIMBOBMMA IUTAHMHCKUX PEKa M CMamWIO KOJIMYMHY HaHOCA Koja focnesa y JlpuHy u 3Bop-
HUYKO je3epo. HoBe akymymamuje Ou ce rpaanie y eKOJOMKH YUCTHM TepernMa [lompumb-
CKHX IUTaHWHA, ITO O omoryhmio M pas3Boj puOONOBa, H3IETHUYKOT, CIIOPTCKO-
PEKpeaTuBHOT U CEOCKOT Typu3Ma. Y3 Maja yjarama, 3a MPOU3BOIbY EIEKTPUYHE EHEepruje
Moryhe je aganTupaTH HamylITeHe BOJSHHIE — IT0ToYape, KOjUX MMa Ha BehnHM BOJOTOKA.
To 61 omMoryhuiio BUXOBUM BIaCHULIMMA YIITEIy Ha TPOLIKOBUMA €JIEKTPUYHE EHEepPruje u
60spu cTanpapa. Vimajyhu y Buny na cy jokaruje moBoJbHE 3a M3Tpaiby MaIUX XUAPOEIeK-
TpaHa paBHOMEpHO pacriopeheHe y aTapuMa OpJCKO-IUIAHMHCKHX cena OonmThHe Manu
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3BOpPHHK, BEUXOBHM PAMOHATHUM KopHinhemeM 00e30enui Ou ce ycloBU 3a paBHOMEpaH
MIPOCTOPHO-(DYHKIIMOHAIIHH Pa3Boj.

opstina Loznica
municipality of Loznica

¥ Mali
{ ¥Zvomik

opétina Krupanj
municipality of Krupan)

Bosna i Hercegovina
Bosnia-Herzegovina

Kapta 1. XuapoeHepreTcku NOTEHIHja) y ONIITHHA Maiy 3BOpHHK

M3Bop: Vojnogeografski institut/VGI Topografska karta 1:25.000, listovi Zvornik 1-1 (Zvornik), Zvornik 1-2 (Zaja-
ca-zapad), Zvornik 1-3 (Divic), Zvornik 1-4 (Drinjaca), Zvornik 2-1 (Zajaca-istok), Zvornik 2-3 (Krupanj). Beo-
grad; Katastar malih hidroelektrana u Republici Srbiji. Beograd: Energoprojekt-Hidroinzenjering, 1991; Katastar
mini-hidroelektrana. Beograd: Energoprojekt, Beograd: Institut za vodoprivredu ,,Jaroslav Cerni”, 1986.

Jlerenna: nocrojehe xunpoenexrpane — 1. XE ,,3Bopuuk”, 2. XE ,,Panabcka Oama’”; MOTEHIMjaTHE XUPOCIEKTPa-
ne: — 3. XE ,,bpacuna”, 4. XE ,,Jlowa bopuna”, 5. XE , Kojuhn”, 6. XE ,,Anapaua”, 7. XE ,,Manu 3Bopuuk”, 8.
XE ,,Cakap”, 9. XE ,,I'paboBan”, 10. XE ,,boxuxosau”, 11. XE , Amajuh”, 12. XE ,,YUutnyk”, 13. XE , Ilynune”,
14. XE ,,BosbeBun”, 15. XE ,,Buc”, 16. XE , IToxraj”.

[To3uTHBaH yTHIa] MaJuX XHIPOENEKTpaHa, Ha OIMITH MPHUBPEAHU Pa3Boj OpHACKO-
TUTAHMHCKOT Jiefla onmTHHe Maim 3BOpHUK, MOXe ce carjienaTd Ha npuMepy XE ,,Pamgars-
cka Oama”. [Topen cHabeBama eNeKTPUYHOM SHEPrHjoM, Taj 00jeKaT je YTHIIA0 Ha CMakbe-
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Be epo3mje y ciuuBy Pamasbcke peke, a akyMmylnanyja je IocTana H3JIETHINTE MEINTaHa,
cropTckux puboioBama u nocetmnana Pagamcke Oame. Y3 XE ,boxwuxoBanr” y Jlomoj
Tpemmsuiy IaHUpaHa je u3rpajma puOmaka MacTpMKe M TIOTOHA 3a Mpepaay puode, y3 3a-
NOIIJbaBakbe JOKAJTHOI CTAHOBHUIITBA. Majie XuapoeneKkTpaHe He OU IPOM3BONMIIE BEIUKY
KOJIMUMHY eJISKTPHYHE €Hepruje, ajlu MPUPOJHE MOTOJHOCTH 33 HBHXOBY M3rpajilby Tpeda
HCKOPHCTHTH 32 CTBapame MOBOJHHUX YCJIOBA 32 Pa3B0Oj APYIUX IPHUBPETHUX JEIaTHOCTH Yy
OpAcko-TUIaHMHCKMM HaceJbuMa. To Ou omoryhuio paBHOMepHHjU pa3Boj usmelhy Major
3BOpHHKA U CEOCKHX Haceba, yOIaXWiIo HalylITambe MOJHONPUBPEAE U YCIIOPHIO HCeIba-
Barbe MJIAJIOT CTAHOBHUIIITBA.

3akipyuak

XuapoeHepreTyHka je jefHa oJ] MePCIeKTUBHUX AENATHOCTH CTAaHOBHUIITBA OIIITHHE
Manu 3Bopuauk. CuHonum Masor 3Bopauka je XE ,,3BopHHK”, UMja U3rpajbha je 03HaumIa
noyerak HMHAycTpHjanusanuje ose ommutuHe 1950-ux roamua. Iopen xuupoeneprercke
¢ynkuuje, XE ,,3BopHUK” U 3BOPHUYKO je3epo PErylIly pedHu pexum JpuHe, TpaHcrnopt
HaHoca 1 oMoryhaBajy pa3Boj TypuaMa u JIpyrux aenatHocTd. [To mpojexty ,,Enexrponpu-
Bpene CpOuje”, mmanupana je pekoncrpykuuja XE ,,3BopHuk”, koju he omoryhurtu nose-
hame mpousBoame enekTpuuHe eHepruje 3a 26%. IloTeHIMjaaHy OMAacHOCT 3a paj OBOT
o0jexTa mpezcTaBiba TAIOKEHE HAHOCA Y aKyMyJalnju, jep je 56,5% 3ampemune 3BOpHHY-
KOT je3epa 3acyTo MeckoM H nubyHKoM (Bogicevic i dr, 2005). 360r Tora je HEOnXoJHO U3-
BPLUNTH MPOTHBEPO3MOHE palOBe Yy CIUBY je3epa M CHPOBECTH aKLuje 4HIIhermba, Kako
ocHoBHa (yaxmmja XE ,,.3BopHUK” HE Ou OmiIa yrpoXxeHa.

Haxko mocToje moBOJbHE JIOKAIHjE 3a MPOTOYHE U PEBEP3UOIITHE eNeKTpaHe Ha [[pu-
HHU U 3BOPHHYKOM je3epy, 300T BUCOKHX TPOIIKOBA UXOBE M3TPAIihe U ApKaBHE TPAHUIIE
Ha J[puvHM, TH NPOjEeKTH 3a caja HUCY OcTBapuBU. PacronoxuBa cpeacTBa Tpeba yiarata y
U3rpajiiby MaluX XUAPOENeKTpaHa Ha IUIAHWHCKUM TOKoBuUMa y arapuma Jlome Bopune,
Homwe Tpemmuie, Amajuha, Ilynmuna u Benuke Peke. ITosutusan yruiaj XE ,,Pamamcka
Oama” Ha nemMorpadcka U eKOHOMCKA KpeTama y celly Pajaib ykasyje Ha onpaBIaHOCT H3-
rpagme THX oOjekara. OBakBa OpHjEeHTalWja YCJIOBHWIA OH 3Ha4YajHE IPOCTOPHO-
(GyHKIMOHATHE IpOMEHe Y oBoM ey Cpouje.

Wmajyhu y Buny Temky ekoHOMCKy curyauujy y CpOuju, ckpoMmHa (HHaAHCHjCKa
CpeicTBa Jp’KaBHUX pa3BOjHUX (OHAOBA M €1a0y MHBECTHLHOHY aKTHBHOCT y 00JacTH
€HepreTuKe, jacHoO je Ja ce CBH HaBEICHHU IMPOjeKTH He MOTyY peanm3oBatu. Jla 6u ce y Oiu-
ckoj OymyhHOCTH OCTBapmin O0JBH pe3yJaTh y moriieay Kopuimhema eHepreTCKOT TOTSHIIN-
jaja Manux BOJOTOKa Ha Teputopuju CpOuje, HAIMOHATHA TOJIUTHKA Y OOJIACTH M3TPaIbe
MallMX XUAPOEeNeKTpaHa Mopa ce yCKIAJUTHU ca JIOKaJHUM CTpaTerdjama passoja. Jlokamne
BiacTu Tpeba ma nobmjy Beha opnmamhema M HAIJIE)KHOCTH y OCTBApPHUBAMKY TYyTOPOYHHUX
CTpAaTEIIKUX IMJbeBa KOpHIINeka BOAHUX ITOTECHIMjajla MAIUX BOIOTOKA, YHja OM peannsa-
1Mja JoNpHHENa 1eMorpadckoj 1 eKOHOMCKO] PeBUTAIH3AIN]H OPACKO-TUIAHMHCKHX JIeJI0Ba
CpoOuje. KanuraTuBHE IMPOMEHE y OAHOCY AP)KaBE MPeMa JIOKAIHO] CPEAUHHU TOCTaBIbajy
JIOKAJIHY BJIACT y jEAHY CACBUM JIPYTadujy MO3MIIMjY OJ JAOCAIAIIHE, jep HOBH APYIITBEHU
CHCTEM I10JIpa3yMeBa OJIrOBOPHOT TI0jeIMHIA U 3ajeqHuily. HoBu ogHOC pkaBe mpema Jio-
KaJIHO] CPEJMHHU YKJby4yje ayTOHOMHOCT JIOKaJIHE 3ajeJHUIe y KJbY4HO] o0yacTu, a To je
MIPUBPEAHN pa3Boj. JlokaaHa 3ajeHHIIA MOpa J1a pECTIeKTYje rto0allHe JpyIITBEHE ITPOMEHE
1 Jla ’bMa TPWIIATOM MTOHAIIAke, Il U 1a Oye WHUIMjaTop IPOMEHa Koje joj Mory 00e3-
6eautn onpxxusu pasBoj (ITasnosuh u np, 2010; 1labuh u np, 2010). TakaB npumep Mory-
her oxpxuBOT pa3Boja MpEACTaBIbajy JIOKAJHE WHUIMjaTHBE BE3aHE 3a M3TPaliby MalHUX
XHUIIPOEIIEKTPaHa Ha TEPUTOPHjU ommTHHe Maim 3BOpHUK.

Jlntepatypa
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Abstract: The territory of the municipality of Mali Zvornik is, from the aspect of morphology and spatial-
functional structure, a heterogeneous area. It is located in the valley of the Drina River and in hilly-mountainous
part of Podrinjske mountains. The area of the municipality is 184 km?, with 14076 inhabitants (2002). The impor-
tance of water resources for the development of the municipality, particularly of the hydropower plant (HPP)
“Zvornik”, is analyzed in this paper. Inadequate use of hydro-energetic potential, possibilities for construction of
new hydropower plants and economic reasons for their construction are also emphasized. The priorities of the de-
velopment of hydraulic engineering are defined in relation to morphological and hydrological conditions. They
refer to increase of power of the HPP “Zvornik” and construction of small-scale hydropower plants in hilly-
mountainous part of municipality. Considering depopulation processes in the villages of Mali Zvornik, hydraulic
engineering, together with agriculture, forestry, exploitation of mineral goods and tourism, can be one of the factors
of demographic and economic revitalization of this area.

Key words: water resources, hydro-energetic potential, hydropower plant “Zvornik”, the Drina River, Zvornicko
Lake, Mali Zvornik.

Introduction

The territory of municipality of Mali Zvornik administratively belongs to Macvanski
district, located at the border with Bosnia and Herzegovina. According to the area of the ter-
ritory and the number of inhabitants, it is the smallest municipality in Serbian Podrinje. It
covers the area of 184 km?, with 12 settlements and 14076 inhabitants according to the Cen-
sus of 2002. Regarding morphology, the municipality covers a part of the right valley side of
the Drina River, on the passage from the middle gorge part to lower plain part of the river
course, and western parts of Gucevo, Boranja and Jagodnja. On the north and northeast, the
municipality of Mali Zvornik borders on the municipality of Loznica, on the east on the mu-
nicipality of Krupanj, and on the southeast on the municipality Ljubovija. South and west
border with Bosnia and Herzegovina (the municipality of Zvornik) makes the Drina River
with Zvornicko Lake, at the length of 36 km.

The location along the Drina River gives the basic characteristic of the physiognomy
of the municipality of Mali Zvornik. Apart from agricultural land and forests, hydro-
energetic potential of the Drina represents the most important factor of regional develop-
ment of this area. The construction of hydropower plant “Zvornik” and formation of Zvor-
ni¢ko Lake in the mid of the 20™ century enabled more intensive economic development on
the territory of the municipality of Mali Zvornik. Besides the Drina River, its tributaries,
which flow from mountains of Podrinje, also have economically significant hydro-energetic
potential.

* E-mail: mila.pavlovic2@gmail.com
" The paper presents research results of the scientific project 146015, which is financed by the Ministry of Science
and Technological Development of the Republic of Serbia.
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Even at the beginning of the 21% century, the possibilities for production of electric
energy on the territory of the municipality of Mali Zvornik have been insufficiently ex-
ploited. We should pay much more attention to the development of hydraulic engineering
since economic and demographic development in future can be properly directed only by
relying on our own natural potentials. The priorities of the development of hydraulic engi-
neering in the municipality of Mali Zvornik refer to the revitalization of the hydro power
plant “Zvornik” and the construction of small-scale, economical and low-priced hydropower
plants. Their construction is viable even in currently difficult social-economic conditions.

The influence of hydropower plant “Zvornik” on physiognomic and spatial-functional
transformation of the territory of the municipality of Mali Zvornik

Exploiting water power of the Drina River and the production of electric energy are
some of the most important economic activities on the territory of the municipality of Mali
Zvornik. The Drina Drainage Basin possesses hydro-energetic potential of 14 milliard KWh,
which is not rationally used. “Waters of The Drina River and its tributaries run off without
sufficient use of their energy. Each year around 9000 GWh of electro-energy runs off irre-
trievably, which is 3,5 million tons of oil equivalent.” (Gavrilovi¢ et al, 2002). In the past,
water power of the Drina River was used for turning floating water mills, so-called “drinka”.
Because of larger depth of river channel and higher speed of water, they were set up on the
concave river banks and tied to the banks with ropes. As they were dangerous for the rafts,
which were used for transport of wood construction, the authorities of Serbia and Austria-
Hungary at the end of the 19" century removed the majority of these objects (Lazi¢, 1952).
There were eight floating water mills on the part of the Drina River which belongs to the
municipalities of Zvornik and Mali Zvornik in 1933. (Drobnjakovi¢,1933). In the municipal-
ity of Mali Zvornik floating water mills remained until 1955, or till the construction of hy-
dropower plant “Zvornik”. In the districts of Brasina and Donja Borina, floating water mills
disappeared in 1960s, when electric mills appeared.

The exploitation of water power of the Drina River for the production of electric en-
ergy started in the mid of 20" century when hydropower plant “Zvornik” was built. The hy-
dropower plant is located 93,1 km from the confluence of the Drina River to the Sava River,
between Mali Zvornik — on the right bank and village Divi¢ — on the left bank. On this part,
narrowed valley provides favorable morphologic conditions for blocking the river and con-
structing a dam. Apart from morphologic conditions, hydrologic conditions for hydro-
energetic use are favorable as well. The mean annual discharge on hydrologic station Radalj
is 342 m’/s, with water speed of 3 m/s, which indicates high kinetic energy of the river
course. The hydropower plant “Zvornik” is a run-of-the river and storage plant with two ag-
gregates on both left and right bank of the Drina River. With the construction of this object,
Zvornicko Lake was formed, by which geographic physiognomy of this part of Podrinje and
therefore strong economic and demographic development of Mali Zvornik was stimulated.
The hydropower plant “Zvornik” works in the complex of the Electric Power Industry of
Serbia, as a part of the Economic Association “ Hydropower Plants Drinsko-Limske 7, with
main office in Bajina Basta.

Hydropower plant “Zvornik™ started with its work in 1955. In its first years after the
construction, it was the first hydropower plant in Serbia for the generation of electric en-
ergy, and the second in the former Yugoslavia (The Group of authors, 1985). The data of the
Electric Power Industry of Serbia at the beginning of the 21* century show that it was the
seventh hydropower plant for the power of aggregates and according to the annual produc-
tion of electric energy — the fifth hydropower plant in Serbia. In period 1955-2008 mean an-
nual production of electric energy in the hydropower plant “Zvornik” was 438,5 GWh. From
the aspect of hydrology, the most favorable conditions for the production of electric energy
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are the periods March-May (main maximum of discharge of the Drina River) and Novem-
ber-December (the secondary maximum).

According to the number of employees (70 employees in 2010) hydropower plant
“Zvornik” is not the largest company in the municipality of Mali Zvornik, but it is the most
important economic object which was the holder of economic development in the second
half of the 20™ century. Built as an object of national importance, the hydropower plant
“Zvornik” influenced physiognomic, demographic, economic and settlement development
of this municipality. The construction of hydropower plant and formation of Zvornicko Lake
created new geographic physiognomy, by which this part of Podrinje became recognizable.
The development of Mali Zvornik is permanently connected to the construction of this hy-
dropower plant since the old settlement was flooded and new one was formed, with new
physiognomy and functions. Its negative influence on demographic and economic develop-
ment of power plants was seen in flooding about 800 ha of fertile soil in the districts of Mali
Zvornik and villages Sakar, Budisi¢, Amaji¢, Citluk and Culine. Left without agricultural
land as basic source of their income, local residents of these villages were forced to move.
The hydropower plant “Zvornik” ensured enough energy for electrification of the settle-
ments and development of industry. Until 1962, all settlements in the municipality have re-
ceived electricity. Therefore, depopulation was slowed down since living conditions for ru-
ral population have improved. Apart from the production of electric energy, the hydropower
plant “Zvornik” with Zvorni¢ko Lake has large importance for regulation of river regime of
the Drina River, sediment transport, exploitation of sand, development of sport and com-
mercial fishing, tourism etc.

There are not so many examples in Serbia that one economic object has such influ-
ence on all segments of life of the local population, as it is the case with hydropower plant
“Zvornik”. Besides, supplying the population with electric energy, this company is actively
involved in the development of the municipality of Mali Zvornik by making investments in
the construction of several residential, infrastructure and economic objects. The hydropower
plant gave financial aid to timber and wood industry “Novo Guéevo”, the industry of con-
struction material “Ravnaja” and metal manufacturing industry “Progres” from Mali
Zvornik. With the resources from hydro power plant “Zvornik” , water-supply, sewerage
and majority of public buildings in Mali Zvornik were built, as well as hotel “Radaljska
banja” and a small hydropower plant in Radalj, beaches in Mali Zvornik and Sakar. The hy-
dropower plant invested resources in forestation of Podrinjske Mountains, the construction
of several local roads, schools, catering firms and rural water-supplies. The hydro power
plant “Zvornik” stimulated economic development even out of the territory of the munici-
pality of Mali Zvornik. Hence, in 1964, 300 million dinars were invested in the construction
of the fourth aggregate of hydro-power plant “Bajina Basta” and the development of the
Steam-Power Plant Kostolac (The Group of Authors, 1985).

There is an unsolved question of border between Serbia and Bosnia and Herzegovina
on the area of hydropower plant “Zvornik™. The state border, which goes through the middle
part of the river channel, passes through this object. The Serbian authorities suggest that this
border should be moved to the left bank of the Drina River in order to place whole hydro-
power plant “Zvornik™ on the territory of Serbia and to return the border downstream to the
middle part of the river course, with adequate territorial compensation to Bosnia and Herze-
govina on some other location. This option is suggested due to the fact that the hydropower
plant was built by the resources of The Electric Power Industry of Serbia and it is included
in its energetic system. This problem does not have negative consequences on the work of
the hydropower plant “Zvornik” or on the life of population from both parts of the Drina
River, and it will be solved by signing Inter-State Border Agreement.

After 55 years of work, the installations of the hydropower plant “Zvornik” are out-
dated and they need to be modernized. The Electric Power Industry of Serbia made the Fea-
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sibility Study with the Preliminary Design for the project “Rehabilitation of the Hydro-
Power Plant “Zvornik” in 2009”. This study anticipates the increase of the fall of the Drina
River by digging the river channel — downstream from the dam and the increase of installed
discharge to 680 m®/s, by which power of the hydropower plant will rise from 96 MW to
136 MW. Also, repair of aggregates and installment of new wheels of turbine is planned.
After finalization of investment-technical documents, the beginning of revitalization is
scheduled for 2011, after the provision of funding. It is anticipated that annual generation of
electric energy will reach 551 GWh after the revitalization of hydropower plant “Zvornik”,
which is compared to the average annual generation — an increase of 26%. According to the
system of allocation of resources in the Electro Power Industry of Serbia, this hydropower
plant possesses only 10% of resources of the value of its generation. The main part of the
resources is spent on the maintenance and repair of installations, improvements, purchase of
equipment and salaries for the employees. That is the reason why the hydropower plant
“Zvornik” is not able any more to invest significant resources in the development of local
economy and infrastructure. It is necessary to make more appropriate allocation of resources
in order to return the importance that this company used to have until 1990, and to become
again a holder of the development of the municipality of Mali Zvornik.

The possibilities for construction of hydropower plants on the Drina River
and Zvornicko Lake

With the construction of the hydropower plant “Zvornik”, hydro-energetic potential
of the Drina River on the territory of the municipality Mali Zvornik was not completely
used. According to the data of the experts from “Energoprojekt” and The Institute for the
Development of Water Resources “Jaroslav Cerni”, there are technical possibilities for con-
struction of three more power plants in the Drina river channel and two more in the basin of
Zvornicko Lake. Downstream of the hydropower plant “Zvornik”, at Mali Zvornik, Donja
Borina and Brasina, it is possible to construct three hydropower plants. Contrary to the stor-
age hydropower plant “Zvornik”, these hydropower plants will be run-of-the river plants.
Because of the low fall of the river channel, kinetic energy of water will be directly used for
turning the turbine, without storage in the lake. Such hydropower plants have low impact on
the environment because they do not disturb regime of a river course. All three plants will
have the power of 11 MWh with total annual generation of 66 GWh (Hamovi¢ et al, 2007).

Table 1. The basic data on potential hydropower plants on the Drina River
and in the municipality of Mali Zvornik

River Location Dl(sri:ll;/asr)ge Efl:rve?::;n(;l:)f Power (MW) Annuz(ang\;rllle)ratlon
Drina Mali Zvornik 640,0 2,5 11,0 22,0
Drina Donja Borina 640,0 2,5 11,0 22,0
Drina Brasina 640,0 2,5 11,0 22,0
Drina Sakar 13,9 390,0 37,2 111,6
Drina Citluk 6,1 380,0 18,5 88,8
Total 88,7 266,4

Source: Hamovi¢ et al, 2007.

In the districts of villages Sakar and Citluk, there are locations suitable for the con-
struction of storages for reversible hydropower plants. At night, when the consumption of
electric energy is minimal, pumps will fill the artificial lake, made in the districts of these
villages, with water from Zvornicko Lake. During the day, in time of the main consumption
of energy, the stored water will be returned to Zvorni¢ko Lake and it will turn turbines. The
produced energy will be sent to consumers, and new storage will enable irrigation and de-
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velopment of tourism on water. Taking into account the considerable amount of fall (380 m
and 390 m), these hydropower plants will produce much more electric energy than run-of-
the river plants. Reversible hydropower plant in Sakar will have annual generation of 111,6
GWh, and 88,8 GWh in Citluk. The installed power of all five new power plants on the Dri-
na River and Zvorni¢ko Lake will be 88,7 MW with annual generation of 266,4 GWh,
which is 61% of the average generation of the hydropower plant “Zvornik” (Hamovi¢ et al,
2007). However, as the construction of these objects is very expansive and technically de-
manded, it is only an option, which is at the beginning of the 21" century far from practical
realization. Since the Drina River is a border river, it is possible to construct new hydro-
power plants in its channel only in the scope of the project of the cross-boundary coopera-
tion with Bosnia and Herzegovina.

The construction of small-scale hydropower plants

Besides the Drina River, the river network on the territory of the municipality of Mali
Zvornik is composed of large number of shorter courses, which from the western slopes of
Gucevo, Boranja and Jagodnja flow towards the Drina River. It has been established from
the topographic map 1:25.000, that the density of river network is 1,1 km/km?, which is
above the average density for Serbia. Sixteen permanent river courses, with involved net-
work of tributaries on the territory of this municipality, empty into the Drina and Zvornicko
Lake. The construction of small hydropower plants on hilly-mountainous rivers represents
real opportunity for the development of hydraulic engineering in this part of Podrinje. Al-
though mountainous rivers do not have large quantity of water because of high fall on verti-
cal profile, they have considerable kinetic energy. Narrowed valleys, with favorable geo-
logic and morphologic conditions for the construction of hydropower plants, appear on sev-
eral locations. The most suitable for hydro-energetic exploitation are longer tributaries of the
Drina River, which have enough quantity of water and large total and average amount of
fall. These are rivers: Borinska Reka (12,3 km long), Radaljska Reka (15 km), Boranjska
(Tresnic¢ka) Reka (17,7 km), Culinska Reka (9,5 km) and Velika Reka (11,5 km). The river
Velika Reka (717 m) has the highest total fall of the river channel and the river Culinska
Reka with the river Busnicka Reka (64,2 m/km) have the highest average fall, which indi-
cates considerable hydro-energetic potential (Goli¢, 2010).

Water powers on Podrinjske mountains were used in the past for turning stream wa-
ter mills in which grain (such as: wheat, corn and rye) was ground. In the middle of the 20™
century on the river Radaljska Reka and its tributaries, 25 water mills worked: 14 on the riv-
er Boranjska Reka, 10 on the river Velika Reka, 9 on the river Culinska Reka, 6 on the
Mostanica, 3 on the Trebesnica etc. Each mill had “a drainage ditch” — a dug channel by
which the water is led to “a wooden trough” — hollow wood trunk through which the stream
of water falls on “a wheel” — horizontally set wheel which turns the millstone over the axis.
Only 4 water mills have been in function at the end of the first decade of the 21* century,
and they are: two watermills in Radalj, one in Donja Tres$nica and one in Culine. Local peo-
ple grind grain in them for their own needs.

The beginning of the exploitation of hydro-energetic potentials of mountainous
courses on the territory of Mali Zvornik is connected to the year 1994. In that year, on the
river Radaljska Reka and northern slopes of Boranja, the hydropower plant “Radaljska ban-
ja” started to work with the power of 160 KW. Water is transported to the turbines by the
system of pipelines from Radaljsko Lake, 1,5 km distant. The average annual generation of
Radalj power plant is 249,2 MWh. This energy supplies tourist complex in Radaljska banja
as well as some households in Radalj. The hydropower plant “Radaljska banja” works in the
complex of the hydropower plant “Zvornik”. There are no permanently employed workers
since the production is automatic.
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Nine more locations suitable for the construction of small hydropower plants were
registered in the municipality of Mali Zvornik. The majority of these objects are located on
the place of former stream watermills, which have not been in function at the beginning of
21* century. It is possible to construct hydropower plant “Andraca” (the power of 135 KW)
and the hydropower plant ”Koji¢i” (210 KW) with annual generation of 1,437 GWh on the
river Borinska Reka, in the district of Donja Borina. There are suitable conditions for the
construction of the hydropower plant “Grabovac” (280 KW) and the hydropower plant
“Bozikovac” (300 KW) on the river Boranjska Reka in the district of Donja Tre$njica. Also,
the hydropower plant “Amaji¢” (245 KW) can be constructed in the district of Amajic,
where this river empties into Zvornjicko Lake. The total power of these hydropower plants
in the Boranjska Reka Drainage Basin is estimated at 825 KW, with annual generation of 3
GWh. There is a location on the river Culinska Reka which can be used for the construction
of the hydropower plant “Culine”, with the power of 100 KW, which will generate 0,474
GWh annually. The hydro-energetic potential of the Velika Reka Drainage Basin provides
favorable conditions for construction of the hydropower plant “Sastavci” (310 KW), the hy-
dro-power plant “Vis” (250 KW) on the main course and the hydropower plant “Voljevci”
(125 KW) on the river Mala Reka. Three hydropower plants in the Velika Reka Drainage
Basin will annually generate 2,9 GWh. Nine power plants, planned on the territory of the
municipality, together with the hydropower plant “Radaljska banja” will generate about 7,8
GWh annually.

Table 2. The basic data on potential small-scale hydropower plants in the municipality of Mali Zvornik

. The used fall
River Location Discharge of the river Power Aqnual genera-
(m?/s) (m) (KW) tion (GWh)
Borinska Reka Andraca 0,310 56,0 135 0,653
Borinska Reka Kojic¢i 0,498 53,0 210 0,784
Boranjska Reka Grabovac 0,400 94,5 280 1,049
Boranjska Reka Amaji¢ 0,588 53,0 245 0,872
Boranjska reka Bozikovac 0,534 75,0 300 1,120
Culinska Reka Culine 0,155 65,0 100 0,474
Velika Reka Sastavci 0,285 110,0 310 1,476
Velika Reka Vis 0,464 73,5 250 0,936
Mala Reka Podgaj-Voljevci 0,302 56,0 125 0,474
Total 1955 7,838

Source: Cadastre of mini-hydropower plants, Energoprojekt, the Institute for the Development of Water Resources
“Jaroslav Cerni”, Belgrade, 1986; Cadastre of mini hydro-power plants in the Republic of Serbia, Energoprojekt-
Hydro engineering, Belgrade, 1991.

The decision for construction of small hydropower plants in Serbia is brought by
Electric Power Industry of Serbia and by local authorities. It is important to say that private
entrepreneurs and association of businessmen can build these objects with supervision of
experts. The cooperative farm “Agrar” from Donja Borina, which received resources from
the National Investment Plan for the construction of hydropower plant “Bozikovac” on the
river Boranjska Reka, in district of Donja TreSnjica has used this convenience. This hydro-
power plant will have installed power of 300 KW with planned annual generation of 1 GWh
. They have not planned to form storage here but to take water from the channel of the river
Boranjska Reka and transport it to turbines with pipeline. Twenty employees will get the job
during the construction but, after putting it into operation, this hydropower plant will be au-
tomatic and there will not be permanent employees. It is anticipated that the hydropower
plant “Bozikovac” will start to work by 2012, which will significantly improve supply of
electric energy in Donja Tre$njica (Goli¢, 2010).
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Construction of small-scale hydropower plants is more suitable than the construction
of run-of-the river hydropower plants on the Drina River, because it does not demand large
financial investments. These objects are profitable since they do not jeopardize the environ-
ment; the period of their construction is short and technically simple. Small hydropower
plants will not secure new jobs but they will have positive influence on rural development in
the municipality of Mali Zvornik. They will produce low-priced electric energy which will
be used at the place of production, and therefore avoid expanses of construction of long-
distance power line and loss in transport.

Apart from the production of energy, small hydropower plants will enable multipur-
pose use of storages. Small artificial lakes can be used for irrigation of agricultural areas and
water supply for population. Storages will contribute to regulation of regime of torrents
since they will keep flood waves back and release the stored water in the periods of low wa-
ter level. It will reduce erosion in the drainage basins of mountainous rivers and lessen the
quantity of sediments which reaches the Drina River and Zvornicko lake. New storages will
be built in ecologically clean areas of Podrinjske mountains, which will enable the devel-
opment of fishing, day tourism, sport-recreation tourism and rural tourism. Abandoned
watermills, which can be found in the majority of water courses, can be adapted for genera-
tion of electric energy with small investments. It will give the possibility to their owners to
save the expanses for the electric energy and provide them better standard of living. Regard-
ing the fact that the locations, suitable for the construction of small hydropower plants, are
evenly distributed in the districts of hilly-mountainous villages of the municipality of Mali
Zvornik, their rational use will secure conditions for even spatial-functional development.

Map 1. Hydro-energetic potential in the municipality of Mali Zvornik

Source: Military-Geographic Institute/ Topographic map 1:25.000, sheets “Zvornik” 1-1 (“Zvornik”), “Zvornik”
1-2 (Zajaca-west), “Zvornik” 1-3 (Divic), “Zvornik” 1-4 (Drinjaca), “Zvornik” 2-1 (Zajaca-east), “Zvornik” 2-3
(Krupanj). Belgrade; Cadastre of mini hydropower plants in the Republic of Serbia. Belgrade: Energoprojekt-
Hydro engineering, 1991; Cadastre of mini hydro-power plants. Belgrade: Energoprojekt- Hydro-engineering, Bel-
grade: the Institute for the Development of Water Resources “Jaroslav Cerni”, 1986.

Legend: existing hydropower plants — 1. ,,Zvornik”, 2. ,,Radalj spa”; potential hydropower plantse: — 3. ,,Brasina”,
4. ,,Donja Borina”, 5.,Koji¢i”, 6. ,,Andraca”, 7. ,,Mali Zvornik”, 8. ,Sakar”, 9. ,,Grabovac”, 10. ,,Bozikovac”, 11.
»~Amaji¢”, 12. ,,Citluk”, 13. ,,Culine”, 14. ,,Voljevci”, 15.,,Vis”, 16. ,,Podgaj”.

Positive influence of small-scale hydropower plants on general economic develop-
ment of hilly-mountainous part of the municipality of Mali Zvornik can be seen on the ex-
ample of the hydropower plant “Radaljska banja”. Apart from electric energy supply, this
object has influenced the reduction of erosion in the drainage basin of the river Radaljska
Reka, and its water accumulation dam has become a place for day-trip for local residents,
sport fishers and visitors of Radaljska banja. Besides the hydropower plant “Bozikovac” in
Donja Tresnjica, the construction of trout fish pond and a plant for fish canning and process-
ing, with employment of local population, is also planned. Small hydropower plants will not
produce large quantity of electric energy, but natural advantages for their construction
should be used for making favorable conditions for the development of other economic ac-
tivities in hilly-mountainous settlements. It will bring in the accordance the development of
Mali Zvornik and rural settlements, minimize abandoning of agriculture and slow down mi-
gration of young population.

Conclusion

Hydraulic engineering is one of the profitable activities of population of the munici-
pality of Mali Zvornik. The synonym of Mali Zvornik is the hydropower plant “Zvornik”,
the construction of which marked the beginning of industrialization of this municipality in
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1950s. Apart from hydro-energetic function, the hydro-power plant “Zvornik” and Zvor-
nicko Lake regulate river regime of the Drina River, sediment transportation and enable the
development of tourism and other activities. The reconstruction of the hydro-power plant
“Zvornik” is planned according to the project of Electric Power Industry of Serbia, which
will enable an increase of generation of electric energy for 26% . Potential risk for the func-
tioning of this object can represent accumulation of sediments in storage, since 56,5 % of
the volume of Zvornicko Lake is filled with sand and gravel (Bogicevi¢ i dr, 2005). There-
fore, it is necessary to set measures against erosion in the basin of the lake and carry out ac-
tions of cleaning, so that the basic function of the hydropower plant “Zvornik™ will not be
jeopardized.

Although there are suitable locations for run-of-the river and reversible electric plants
on the Drina River and Zvornicko Lake, these projects are not feasible for the time being
because of high expanses of their construction and state border on the Drina River. Avail-
able resources should be invested in the construction of small hydropower plants on moun-
tainous river courses in districts of Donja Borina, Donja Tre$njica, Amaji¢, Culine and Ve-
lika Reka. The positive effect of the hydropower plant “Radaljska banja” on demographic
and economic movement in Radalj village justifies the construction of these objects. Such
orientation will condition important spatial-functional transformations in this part of Serbia.

Regarding difficult economic situation in Serbia, low financial resources of state de-
velopment funds and weak investment activity in the field of energy supply, it is evident that
not all aforementioned objects can be realized. In order to make better results in near future,
in terms of the use of energetic potential of small watercourses on the territory of Serbia,
national politics in the field of the construction of small hydropower plants must be harmo-
nized with local strategies of development. Local authorities must receive bigger responsi-
bilities and power in realization of long-term strategic objectives of the use of water poten-
tials of small watercourses, the realization of which will contribute to demographic and eco-
nomic revitalization of hilly-mountainous parts of Serbia. Qualitative changes in the rela-
tionship of state towards local environment bring the authorities in a completely different
position than before, since new social system implies responsible person and community.
New relationship of state towards local community involves autonomous attitude of local
community in the main field, and that is economic development. Local community must re-
spect global social changes and adapt its behavior to them, but also initiate changes which
can secure its sustainable development (Pavlovi¢ et al, 2010; Sabi¢ et al, 2010). The exam-
ple of possible sustainable development is represented through local initiatives connected to
the construction of small hydropower plants on the territory of the municipality of Mali
Zvornik.
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