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Pe3ume: JaBHo npenysehe ,,P3aB“, ocHoBano 1987. ronune, OpuHe ce o pany Pernonananor
cucrema ,,P3aB“ (y mammem texcty PBC ,,P3aB®) koje cHabmeBa moTpoinaye y OMIITHHAMA
Apwee, [Toxera, Jlyqanu, Yadak u [opmu Mwunanosar Beh Bume ox 30 romuna. [oca-
nmamsu pag PBC |, P3aB* kapakrepumie ypenHo cHaOIeBamke KOH3yMa KBAIUTETHOM BOJOM
3a mhe. TpaHCTIOPT BoAE ANCTPHOYTHBHUM CHCTEMOM j€ AOMHWHAHTHO TPAaBUTAIMOHHU, Ca
pETaTUBHO YMEPEHUM NPHUTHCIMMA 1 0€3 HarJImxX MpoMeHa MpoToka. Ta OKOIHOCT, 3ajeIHO
ca 100OpHM KBaJIMTETOM CHPOBE BOAE, j€ yTHIIANa Jla Cy JI0 caaa ryOWI yBeK OmiIn Ucron
5% (3ajenHo ca TexHONOWKNM TyorMa Ha [1I1B). Mnak, y ¢pokycy oBor paga cy BaHpEJHA
norahaju, Koju MOXJa MOTYy OWUTH HMHTEPECAaHTHH IIMpOj jaBHOCTU. Jlasbu pa3Boj OBOT
PETHOHAHOT CHCTEMA j€ U3BECTaH, U O TOME CE Takol)e TOBOPH Y Mam0j MEpH.

Kpyune peun: pernonannau cucrem, JI1 ,,P3aB®, momnase, XxaBapuje, IpUTHCAK, PA3BOj

Abstract: The public company Rzav, founded in 1987, takes care of the work of the Regional
System Rzav, which supplies consumers in the municipalities of Arilje, Pozega, Lucani,
Cagak and Gornji Milanovac for more than 30 years. The previous work of RVS Rzav is
characterized by the orderly supply of high-quality drinking water to consumers. Water
transport through the distribution system is predominantly gravitational, with relatively
moderate pressures and no sudden changes in flow. That circumstance, together with the
good quality of the raw water, has influenced that so far, the losses have always been below
5% (together with the PPV losses). However, the focus of this work are extraordinary events,
which may be of interest to the public. The further development of this regional system is
certain, and it is also discussed to a lesser extent.
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1. YBog

JaBHO mpemysehe 3a BomocHabmeBame ,,P3aB“ mmm ckpaheno Permonamam
BojocucTeM ,,P3aB* (PBC ,,P3aB*) ocHoBauo je 1987. romune o cTpaHe MeT OCHHU-
Baua, onmtuHa Apusse, [loxera, Jlydanu, Yavak u ['opmsu Munanosan. Husb ocau-
Bama PBC ,,P3aB* jecte na onroBopu Hapactajyhum norpedama 3a 31paBom nujahom
BOJIOM Y IOMEHYTHM OIIITHHAMA, KOje Cy y TPETXOAHUM T'OIMHAMa UMaJIe U3PaKeH
mpo0OiieM BOIOCHA0/EBamka, KAaKO TPAJICKOT TaKO W CTAHOBHUINTBA HA CEOCKUM
MoIpyYjuMa.

Pernonanau Bogocuctem ,,P3aB* nme je nobmo mo pernu P3aB (ciwka 1) jeaHoj
ol HajuncTHjux peka CpOuje, Koja CBOjUM TOKOM IPOJIa3u KpO3 LIyMOBUTE Mpeesie
3amagHe CpOuje, oOpoHIMMA TuTaHWHA 3maTndop 1 Mydam, 1a OM ce HEeToCpeaHo
ucnoxa Apussa ynuna y peky Mopasuily, oakiie Hafajbe 3ajelHO TeKy IOJ UMEHOM
3anagna Mopaga. KopucHo je moMeHyTH 1a ce y peky P3aB ynuBajy u Bosie Bucouke
u Pomke bame y cennma Bucoka ognocHo Pore. VcTtrHa je na Boje MOMEHYTHX
Oarba HHCY TIPEBHIIE KOMEPIHjaTHO/TYPUCTUIKN oOpal)eHe, HO MHOIITBO HapoJa
HEABOCMUCJICHO CBCA0YHN O BbUXOBUM JICKOBUTUM CBOjCTBI/IMa.

Cnuxa 1. Pexa P3as
Figure 1. River Rzav

O uneju xopuithema Boze pexe P3aB y cBpxe BogocHabneBama rOBOPUIIO c€ U
paauio yutaBoM Jpyrom mosioBuHOM 20-or Beka. Hajmpe 1957. rogune kanga cy
MOYeNy UCTPAKHU PajoBu U npojekroBama XE ,,Pore* ausBoano ox Pomke bame.
3a 0BO eHeprercko mocrpojeme ypahenu cy ['maBum mpojextu 3a Opany (3a o0e
BapHjaHTe HacyTa u OeToHcka). [locTojana je uueja npesohema Boga pexe P3aB y
ciuB beTumse, anu ce o1 OBOT pellerha 0LyCTallo.
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Haxon Tora momuuno je 10 uieje 1 peanzaiyje u3rpaambe perioHaaIHoOT CHCTeMa
3a BojJOCHaO/eBame ,,P3aB“ koju je ocHoBan 1987. roxm, a ca mpoOHUM pagoM
oTroveo okToOpa Mecerna 1992. ronune, Kaja je 3apaBoM ijahoM BoIOM CHaOAeBao
4 ommtuae U To Apuibe, [loxera, Jlyuanu u Yauak. ['ogune 1996. mecena jyna,
p3aBcka Boja mymreHa je U y onmrtuHy ['opmu Munanosan. Hakon Tora Bogo-
cucteM ,,P3aB“ pazBmjao ce y mpaBIly IMOBE3WBamka MambUX (CEOCKHX) MOTpOIIaya
(marepamHux motpomada) a To cy MwummheBo ceno, Ilpwmmmnan u [Tumarosuhw,
I'opobusse, Pacna, Bucubaba u Y3uhu, kao u npukipydak cena 3apaBuuhu Ha Tepu-
topuju ommrtuHe [loxera, omHocHO puksbyHIH 3a Bumosy, [Ipujesop, TpOymrane
u [Ipucnonniy ca 6amoMm Tpemaom Ha Teputopuju ommruae Yadgak. [IpoTok kpo3
NOMEHYTe Jiatepaiie Bapupao je on 2-3 L/s ma o 12-15 L/s. Pa3Bon p3aBcke Bojie Ha
teputopuju omnmtuHe ['. MunaHoBall kpeTao ce y npaBiy cena bphanu, a y 3anme
BpeMe BoJa je KpeHyna myT mianuae Pyxnuk. [IpoctopHo riemano p3aBcka Bona
kopuctu ce ox ['opjaHa, cena HenocpenHo ucnpen Yxkwuia ao ['yde, Jlusuubapa,
rianuHe PyaHuKk u 3axBata f00ap neo 3anaaHe CpOuje - KOH3YMHO MOJpydje OKO
300.000 cranoBHWKa. YHopeno ¢ TuM, moueB ox 1996. rogune, BpIIH ce MpojeK-
TOBame OpaHe u akymyaiije CBpaukoBo.

2. Onuc PernoHa/IHOT BOIOBOIHOT cucTema ,,P3as“ (PBC ,,P3aB”)

2.1. Hoeja ghaszue uzepaore u reHa 00cadauirba peaiusayuja

Usrpanma BomocucteMa ,,P3aB* 3amunspena je na ce nuzsene y ase dasze. [Ippom
¢azom npenBuljeno je maa ca moctpojema uae a0 1.200 L/s uncte Boze a y Apyroj 1o
2.400 L/s. 3aBprirHe Tauke perHOHAIHOT CHCTEMA CY pe3epBOapH UCIIPE] CBAKE O]
ommrrHA. [llemMaTcky nmpuka3 CUTyalyje 1 BUCHHCKOT TI0JIOKaja IMIaBHUX o0jexara
PBC ,,P3aB“ je naT Ha cnunu 2.

Ilpa ¢a3a wmsrpamme Moapa3ymMeBa uU3rpagmdy OpaHe M aKymyJanuje
,,CBpauKoOBO™, TIOCTPOjeHa 3a Ipepaay Bolle y Apuiby, punaaajyhux nesoojaa u
o0jekaTa Ha HleMy, pe3epBoapa, XJIOpHUX CTaHHIIA U cTMYHO. Ha 1o cana usrpahene
objekte, og MwunucrapctBa rpaljeBuHa, noOujeHa je ymoTpeOHa pno3Boma 1997.
TOJIMHE.

Il dpaza moapazymeBa npommpene y Aeiy TaT0KHULE U QUITEPCKUX T0Jba, KAo
Y M3Tpajiiby MapaliesHor 1neBoBojaa npeyrnka ¢1.200 mm noues ox mocTpojema y
Apwpy 1o pause 3a lloxery m neBoBoga mpeunuka ¢1.000 modeB ox pause 3a
[Moxery mo onBajama 3a Jlydane. 300r HENMPHUCTYNAYHOCTH TEPEHA KPO3 KIHCYPY
Oguap bame neBoBoz ka Yauky u I'. Munanosuy ypaljeH je 3a konauny - Il ¢azy.
Jo cana, y okBupy npse ¢ase, usrpaljenu cy cieaehu o0jexTH:
e  B0JIO3aXBaT ca IMyMITHOM CTaHHUIIOM M NpunanajyhuM o0jeKkTrMa;
® [IOCTpOjeme 3a Ipepaay Boje Y Apuiby;

219



e 1IeBOBOAM MoYeB of mymnHe cranune llleBess 1o mocTpojema 3a mpepany
CHpOBE BOJE, MUCTPUOYTUBHU IIEBOBOAU Ca PE3E€PBOAPCKUM IIPOCTOPHMA ca
CBUM TIpuMaiajyhuM o0jekTiMa Ha IeMy;

Wsrpanma 6pane n akymynanuje ,,CBpauxoBo™ je mouena 2011. rogure u jour je y
ToKy. VMHBecTUTOpCKe MOCIOBE Ha M3Tpaambh OpaHe MOYEeB OJf MPOjeKTOBamba,
noOujama PEeBHACHTCKE KIay3ylie, HCXOJOBama OJ00pema 3a H3rpaamy Koi
HaJIe)KHOT MUHUCTapCcTBa rpaljeBuHa Ovn cy y Haanexxanocta PBC ,,P3aB® cBe mo
jyHa 2021. roguHe Kaja cy mpeiaty Ha qajbe Bohemwe npeaysehy ,,CpOujaBome™.
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Cnuxa 2. lllemamcku npuxas cumyayuje u UCUHCKO2 NOA0JCA]A 2IABHUX 0DjeKxama
PBC,, P3ag“
Figure 2. Schematic representation of the situation and height position of the main
facilities of RWSS ,,Rzav
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2.2 Konyenm docadawrpee (hyHKyUOHUCAA 8000cucmema ,,Pzas”
2.2.1. Ilpuspemenu gooosaxeam ,,Illesen “ ca nymnuom cmanuyom

Cuposa Bona moyes of 1992. ronune, kaja je cucreMm ,,P3aB“ mymreH y npooHu
pan, 3axBaTa ce Ha Oyjuyapckoj mperpaau ,llleBerr W YeNIWYHHM IIEBOBOJOM
npeynnka 1.200 mm ayxune 274 m BoaM y MyMITHY CTaHHIly cHpoBe Boje. Ha
MMOMEHYTOj Iperpaau usrpaleHa je u onmpeMbeHa BoJ03axBaTHa rpal)eBrHA Ha KOjoj
ce BpimM rpyda ¢uiTpanuja BoAe OJ rpama W jumha y3 nomoh Hajmpe rpyoe
pelIeTKe MOTOM YUCTUIIHUIIC U Ha KPajy pOTAlMOHOT cHTa (CiiuKa 3).

1-nivo sonda ispred sita
2-nivo sonda iza sita
3- sonda za zastitu od rada na suvo

Sematski prikaz vodozahvaine
gradevine Sevelf

Cnuxa 3. Lllemamcku npukas u useneod npuspemenoe eodozaxeama ,,Lllesen *“ ca
80003aX6AMHOM 2PAle8UHOM, U JeOHO 00 MpU POMAYUOHUX CUMA 3a 2PYOY
dunmpayujy cupoge 8o0e
Figure 3. Schematic representation and layout of the temporary water intake
,, Shevelj “ with water intake building, and one of the three rotary sieves for coarse
filtration of raw water
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300r CHa)KHE U XUPOBUTE MPUPOJIe OPJICKO ITAHUHCKE peKe, Koja yMe jako Op30
Ja Hazohe u ca coOOM TIOHece MyHO Jumrha M Tpama, OBa MOYETHA TadKa BOIO-
cuctema ,,P3aB* o cazma ce mokasala Kao jako pamHBa, HAPOUUTO Y IPBUM jeCEHUM
MecenuMa U MeceliMa KaJia ce TOIH CHeT.

Opn camor crapra paga PBC ,,P3aB* cupoBa Boja ce mperymmnaBa u3 IMyMITHE
cranune ,,IlleBesn. Konmenrom Bomocucrema ,,P3aB“ oBakaB HaumH pana Ouhe
OKOHYAH M3TpaamkoM OpaHe ,,CBpadKoBO™ M lbeHUM MYIITAkHEM Yy pal.

[Tymmaa crannna ,IlleBers™ je Ha xotu 335.57 m.n.m. u mpemymnaBa BOAy
YEeIUYHUM 11eBOBOIOM mpeuHuka 1.200 mm ayxwune 2.607 M y npekuaHy KOMOpY
4mje je KoTa 0Ko 52 M pumia. IIpoceuno MecevHo ce ucopy4u oko 1.5 munmona m3
BOJIC KOPUCHHUIIMMA TAKO J1a CE 3a OBUX 32 rOJUHE paja MOKe rOBOPUTH O mpeko 600
MWJIHOHA M? TIperyMIane CMpOBE BOJIE Pa3IMUMTE MyTHOhE.

[MyMmHa cTaHuIa CUPOBE BOJIC OPraHU30BaHA je y JIBa MapalieliHa Kpaka ca o
3 mymnHa JBOCTpYjHA LEHTpHQYyrajgHa MMyMIIHA arperara HOMWHATHE CHare el.
motopa 160 kW. JIBe aHTHXamep MOCYy[e OTBOPCHOT THIIA 3aj€HO Ca XHApay-
JUYHUM aMOpPTU3EpUMa 3aJyXKEeHE Cy 3a MPUXBAT M aMOPTU3aIHjy XUAPO yaapa
HACTAJIMX UCMAZOM MyMIIH U3 paja.

Konnunna 3axBahene Bome kpehie ce y pacnony o oko 450 L/s ma qo 800 L/s y
BpeMme HajBehe moTpakme 3a BOJIOM U CTalkeM HHUBOA peke Ha mperpan ,,Illesers™.
[To nuramy myTHOhe 0Baj mapametap uae on ucnog 1 NTU, ma cBe 10 HEKOIHMKO
crotuaa NTU jemunuia (Makcumanto 3adenesxkeno 10000 NTU jeaunuiia) y Bpeme
HAarJIor 1opacta HHBoa peke. Ha ocHOBy nocamammmer paga mMoxe ce pehwm nma ce
BEPOBaTHO pajJd O HAj3aXTEBHHjOj WIIM jEIHO] OJl TEXHUYKH HAaj3aXTEBHU)UX
IYMITHUX CTaHUIIA Y 3€MJBH.

2.2.2. Ilocmpojerve 3a npepady sode

IToctpojeme 3a npepay Boje (ITT1B) Hamasu ce Ha 6pay Kinuk nsnang Apussa u
y BeMy ce BpiiM mpepana Boje (cinuka 4). Omamie ce Boja AUCTpUOyupa rpa-
BUTAIIMOHO JIO Pe3epBOapa KpajibixX KOPUCHHUKA, ocuM ommTuHe ['. MunaHosal koja
BOJy 100Hja npenymmnaBambeM u3 [1C jonupaHe y KOMIUICKCY XHIPAyJIMIHOT YBOpa
,,bphaHn™ (kpajmka Tauka TpaBUTAIIOHOT TUCTPUOYTHUBHOT IIEBOBOA).

Komruiekc nmoctpojema 3a npepaay Bojie nojapasymena cienehe o0jexre:

e 00jekTe 3a Mepeme, peryjialujy U pacrojei]y CHPOBE BOJAC Kao U MEpeHe
MPOTOKA YUCTE BOJIE,

®  TAJOXHUIIA HA MIPUHITUITY JIaMeJIa Cemaparop;
®  030HATOPE;
e Op3e nemryane GuiITpe;
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®  pe3epBOape YMCTE BOJE;
® IYMIIHY ¥ KOMIIPECOPCKY CTaHHILy Ca €HEPreTCKUM OJI0KOM;

e 00jeKTH 3a CKIaJUIITEHE, IPUIIPEMY U T03UPaAhEe XeMUKAIN]ja;
e KOMaHJIHO KOHTPOJIHHU LIEHTap;

e Jaboparopuje;

e o0jekar 3a TpETMaH OTMAJHHUX BOJA;

®  TIOCIIOBHH IIPOCTOP Ca KaHIeNapHjaMa U paJliOHHIIOM;

KonTtpony kBanutera CUpoBe BOJIC, HAKOH TEXHOJIOMIKUX IEJIMHA M 3aBPIIHY
koHTpouy Ha [1I1B Bpmm xemujcko/Mukpoouonorika jaboparopuja PBC ,,P3aB®.

Cnuxa 4. [locmpojerse 3a npepady eooe PBC ,, P3as“
Figure 4. Water treatment plant RWSS , Rzav “

[porec npepane oOyxBara cnenehe:

Hajnpe ce Bpum mpenxiopucame, nmoroM Kopekuuja pH BpemHoctn 95%
CYMIIOPHOM KHCEJIMHOM, a HaKkOH Tora J0.iaje ce pacTBop ai.cyidara u mouu-
eJIIeKTpONIUTa y Tpoliecy Ouctpema. HakoH OucTpema ciean 030HHM3aNMja, (UI-
Tpanuja mnendaiuM (GuITepruMa U 3aBPIIHO XJIOpUCame. XJIOPUCAmE Ce BPIIUA Ha
MarucTpajHOM LEBOBOLY, Kao M Ha Kpaky 3a I'. Munanosau. [Ipouec ¢pyopucama
BoJe oOycraBibeH je 300or HemoryhHocTH noOujama arecta 3a CHIHMKOQIIyopo-
BOJIOHUYHY KHCEIHHY.

[Ipe nymrama Bone y auctpuOytuBHU cucteM, Ha IIIIB ce Boma y menoctu
npepagu y ckiany ca rpanunama [IpaBunnHuka Boje 3a muhe. Jlemasa ce na 1o
MOjeJMHUM TapaMeTpumMa (Hajuemrhe MyTHohe MM caapkaja OPraHCKHX MaTepuja)
BPEIHOCTH ,,MCKOUE™, aJli TakBa Boja ce Oana. CupoBa BOJa OCUM y HapamMeTpy
MyTHOhe Hajuemnhe Bapupa Mo MUTAkY CAAPiKaja OPraHCKUX MaTepuja U3PaKEHUX
IPEKO YTPOIIKA KaJIMjyM IIepMaHTaHaTa.
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2.2.3. Jlucmpubymuenu cucmem sodocucmema ,,Pzas* - yeeoeoou, mepro

pezynayuoru 610K08u, IamMepaIHu NPUKLYYYU

Huctpubytuau cuctem PBC ,,P3aB* cacToju ce M3 MarucTpasHOT IIEBOBOA
nyxuse 53.813 m ca npexo 53.000 M3 Boge y KpeTH, KOjU MOYUHE IPEYHUKOM
1.200 mm, a 3aBpmaBa ce npeunukom 650 mm. JlaTepanuau kparu 10 6 pesepBoapa
y 5 onmTHHa UMajy JOAaTHY YKYMHY Jy)HHY o1 oko 21 km. (cnuka 5). Iputncum

Iy LIEBOBOJA CE MEHajy, @ MaKCUMaJIHU Uy U 10 14.3 Gapa.
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Cnuxa 5. fucnosuyuja oucmpubymusnoz cucmema PBC ,, P3as *
Figure 5. Disposition of the distribution system RWSS ,,Rzav “

Huctpubytusnau nesosoau PBC ,,P3aB* cacroje ce o1 apMupaHo OETOHCKUX U
YeIMYHUX CIUPaTHO BapeHux nesu. Kpak Jlyuanu ypaleH je o THBeHO TBO3JICHUX
1eBH. YennyHy eBOBOJ IITHTHU CE KaTOJIHO, a NOjeAMHHU YSIIMYHU CETMEHTH Ha Oe-
TOHCKOM II€BOBOAY MPOTEKTOPCKH. Perymamuja mpoToka BpIIM ce KJIMIHO-TIPCTE-
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HACTUM 3aTBapayrMa y MEpHO peryiannonuM objektuma (MPbB-oBu) y kojuma ce
BPIIM MEpeme M peryianyja MpoToKa, Kao M Mepeme MmapaMeTapa MPHTHCAKA W
pesuayarHor xiopa. OBHX oOjexaTa Ma IO jelaH 3a CBAKy OMIITHHY KOPHUCHHILY
Bojie n3y3eB Yauka koju nma nsa MPb-a.

Jlatepanan mpukspyuI nMajy Takohe objexar oor Tuma. KopucHo je Haro-
MEHyTH Ja nojenunu jnarepainn MPB-oBu page na 24V DC (poroHanoHcku
naHend) 30or mpoOiema y joBohewmy MpexHOr Hamona (ciuka 6). Perymamuja
IPOTOKA BPILH C€ TAJbUHCKH (M3y3€B Ha HEKOJIMKO JIATEPATHUX NPHUKIJbYdaKa) Kao u
npeHoc nofaraka cucreMoM SCADA y aucnedepckd LEHTap Ha MOCTPOjemY Y
Apuiny.

Cnuxa 6. Ynympawrocm MPE bphanu u Jlamepannu npukmyuax ca
gomonanoncxkum herujama
Figure 6. Interior of MRB Brdani and Lateral connection with photovoltaic cells

KonTtpony kBanureTa uncTe BoJie Ha IEBOBOAY, TPAJICKUM H JUCTPHOYTUBHHM
pesepBoapuma PBC ,,P3aB“ page 3aBoau 3a 3amTuty 3apaBiba Ykuue u Yauak.
OcHOBHa KapakTepuCTHKa AMCTpuOyTHBHOr nHeBoBoga PBC ,,P3aB* jecre mamc-
MPOTOpIIKja MPOjEeKTOBAHOT U OCTBAPEHOT MPOTOKa Bojae kpo3 MPB-ose. OBo 3a
NOCJIEOUILY OCHUM BEJIMKOT MIPUTHCKA Y IEBOBOLY MMa U Op3uHeE CTpyjama ¢uiynna,
Koje cy Hajehum nenom roauue y Bpeanoctu 0,3-0,5 m/s (na kpaky Iloxera 0,1
mM/S) mTo cTBapa ycJjoBe 3a TAJOXKEHE OPraHOJICITUYKUX YECTHIA [0 O0MMY Iie-
BOBOJIa ¥ TI0jaBy MyTHOle y BpeMe IojayaHe MOTPOLIke. Y XHIAPAYITHIKOM YBOPY
Bphanu Bpimm ce Hajupe mMpUXBaT BOAE y MPEKHIHY KOMOpPY, @ HMOTOM HCHO
npenyMiaBamwe y pedepoap ['. MunanoBua. EHepreTcku riiejaHo OBJie C€ BpIIU
obapambe IPUTHCKa BOJIE U3 IICBOBOIa Ha aTMOchepckH (,,0amame™ 11 Oap npuTHCcKa
U3 LEBOBOJIA, a IOTOM Y3UMamhe CHEPrHje U3 €JIEKTPO MPEXe 3a MPEIyMIIaBamke Ha
MOTUCHY mpuTHCcak of 13 Oapa).
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OBaj mpobiem je HacTao W3 pas3yiora TUMEH3MOHKCama [IEBOBOJIA 38 KOHAYHY
TUCTpUOyIHjy (TPOjeKTOBaHM MPOTOIM 3HATHO BehW o7 ocTBapeHWX) W Tajaa
MPUTHCKA KOjU OM HHMe OMO M3a3BaH, KAa0 M BUCHHCKOT ITOJIOXKaja pesepBoapa [
MunanoBan. HaBeneno yspokyje moTpeOy AMMEH3HOHHCAmba CHa)KHU]JE OIMpeEMe,
[IeBOBOJIa U Mparehe ompeMe 3a XUAPO yaap (aHTUXaMepyu MeMOPAHCKOT THTIA) UTI.

VYHyTap nyMIHe CTaHUIEe Hanase ce 4 MyMIIHa arperara oJl KOjux cy 3 myMIIHa
arperara TpocrerneHe mymme cHare ei. motopa 250 KW ucmopyke 125-130 L/s a
jelaH JBOCTENECHU MMyMITHU arperar cHare ei. motopa 132 kW ucnopyxke 75 L/s.

2.2.4. Jlobpe cmpane pada eodocucmema ,,Pzas”

PenoBan pexuM pazna Bojpocucrema ,,P3aB® kapakrepuiie, mopes ypeaHor
cHabzeBama MOTpOIIaYa KBaJUTETHOM BOJOM 3a muhe, W jako Malld TYyOHUIHd Y
cucremy. CBO BpeMe 01 KaJia 0Baj CHCTEM paJii, OHU Cy Ha FOAUIIHEM HUBOY HCIIOJ
5%, u To ca oOpauyHaTHM I'yOHLIMIMa HA CaMOM IIOCTPOjemy. Y N00pe cTpaHe 0BOT
cUCTEeMa CIaja W YHMbEHHIA Jla je TPaHCHOPT BOAAa Yy HajBeheM neny AUCTpH-
OyTHBHOT CHCTeMa rpaBUTAIIMOHH, Kao U Ja je ipaheme paja cucTeMa 1 ayToMaTHKa
Ha 3aBUIHOM HHUBOY.

2.2.5. Ilpobaemu y pady

3a CcBO BpeMe J0Cajallli-er pajla OCHOBHU MPOOJIEMH TEXHUYKE MPUPOJIE CY
owu cnenehu:

®  jaKo MPOMEHJBHMBH YCJIOBU KBAJIMTETAa CHPOBE BOJE Kao M MPOOJIEMH y 3axBa-
Talkby HUCTE HACTAJIM ycJell Harjor IopacTa HHUBOA PEeKe Kao M ycied HaHoca
numha ¥ rpamba Ha ycTa BoJj03axBaTHe rpaljeBuHe;

®  penaTHBHO BHCOKH IIPUTUCLU Ha MaruCTPAIHOM LIEBOBOLY, Maje Op3uHe CTpy-
jama (ayuaa Kpo3 IeBOBOJIC YHCTE BOJE;

e polJieM eHepreTcke Hee(pMKACHOCTH pajia ca 3aXBaTOM W3 JKUBOT TOKa, Ko H
KOJI XUIpayJIUIKOT YBOpa ,,bphanu™;

e pobyeMH MaJlor pe3epBoapcKor mpocropa kako Ha [1I1B tako u no rpagoBuma
KOjH J1ajy Mally BpEMEHCKY PEe3€pBY 3a KOHTHHYaJIHO BOJIOCHA0EBAE y YCIIO-
BUMa o0ycTaBe AMCTpHUOYIIHje BO/IA ca MOCTpojema ,,P3aB™

e y npobJieM TEXHUYKO-aJIMIHICTPATUBHE TIPUPOJIE CIIa/1a, Kao IITO je HaBeJCHO,
3HaTHO Behu kamanurer oBor PBC on camammux motpeba KOH3yma, TUME U
notpeba 3a HOBUM HOTpomadyuma. To je moxkesbHO 300r eKOHOMCKOT, a IIOBOJEHO
Ou OMJIO M ca acleKTa CUTYPHOCTH y KBaJUTET UCIIOPYYEHE BOJIE.

3. Banpennu norahaju

Nako perku, 3a0elieKeHO je HEKOJUKO MojaBa BaHpeaHux jgorahaja oko PBC
,P3aB“. Banpenne norahaje aeaumo y Be TpyIie U TO:
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3.1 Banpennu norahaju n3a3zBanu omrehemMa Ha MATUCTPAITHOM IIEBOBO/Y;
3.2 Banpennu norahaju xoju Cy n3a3BaHH MTOTUIaBaMa;

3.1 Banpeonu ooeahaju uzazeanu owmehersuma Ha MasucmpaitHom yegogooy
3.1.1. Xasapuja na mazucmpaninom 4eso8ody - jyu 1996. cooune Tpoywanu

He pauynajyhu wHTEepBeHIMje Ha AUCTPUOYTHBHOM II€BOBOJY, TpBa 030MJIb-
HUja XaBapuja goromwia ce jyHa 1996. romuue. MaHudecToBana ce HCTUCKU-
BambeM/M30allMBa-EM BEJIMKE KYTJIE Ba3AyIIHOT BEHTHJIA U3 Tela BEHTWIA y IaxXTH
BeHTHIIA y MecTy TpOymanu (Hekonmko Km ucrnpen Yauka). CBe 0BO MOCIIEAHUIIA je
MojaBe MPEBENUKOr MPUTHCKA HACTAJIOr Kao MOCIEAMLA XHUAPAYIHUYKOT yJapa.
Haume, HecTpyduHOM MaHMITyNanujoM 3aTBapaunMa oji crpane pagauka JKII
,BomoBon“ - Yawak y MPb bespnna - Yauak momuio je 1o Harjor 3aTBapama
JENTHPACTOT 3aTBapadva IITo je OMO MOBOJ 3a M0jaBy CHAXHOT XUApo ynapa. To je
3a MOCJeIUIly UMaJlo XaBapHjy Ba3AyLIHOT BEHTHJIA U TPEKU Y BOJOCHAOICBAY .
OBa xaBapuja n3a3Baia je IpeKu/]] y BOJIOCHA0ACBakY Yy Tpajamy 01 2 JaHa.

3.1.2. Xasapuja na mazucmpainom yesogody - agzycm 2000. 2ooune y mecmy
Topobumwe

Jana 6. aBrycra 2000. roguHe JOINIO je 10 HUYMM M3a3BaHOT Myllamkba OETOHCKE
neBu npeunuka 1.200 mm Ha cramuoHaxu 6+920 quCTpUOYTHBHOT MarucTpaHOT
neBoBosa y moapy4jy cena ['opobume. O0um omrtehema je OMo TakaB na cy ce
aucTpuOyTHBHM (habpuuku pesepsoapu 3anpemune 8.000 M2, ucnpasuuim 3a Heko-
Ko MuHyTa. [Iponemyje ce na je mpoTok Kpo3 reroo ¢ 1.200 mm ucnpen Mecta
xaBapuje 6uo oko 3.500 L/s. IIpexun y BogocHabaeBamy Tpajao je 3 mana. Jlerame
HacTaJle XaBapHje WiIyCcTpyjy AvjarpamMu Ha CIIUIH 7.

a) EasESSEEEEE! 3

a Ml 160 \\

Cnuxa 7 a) ujacpam npumucaxa y MPE [looceza, Jbyouh u bewun
Figure 7 a) Diagram of pressures in MRB Pozega, Ljubi¢ and Beljin
Cnuxa 7 6) Jujacpam npomoxa y MPE Ilooceza, Jbyouh, Bewun u Bphanu
Figure 7 b) Flow diagram in MRB Pozega, Ljubié, Beljin and Brdani
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Vreme (¢asovi)

Cnuka 7 8) Jujazpam nusoa na pesepsoapuma I111B
Figure 7 v) Level diagram on Water treatment reservoirs

3.1.3. Xasapuja na macucmpanuom yesosoody: aszycm 2013. - Ipujanosuhu

Asrycta 2013. roaune Ha cranuoHaxu 11+725 y mecty [IpujanoBuhn gomuio
je mo xamapujckor omrehema OetoHcke 1eBH ¢ 1.000 MarwmcrpamHOT AMCTPH-
OytuBHOr neBoBozaa (ciauka 8). O6um omrehewa je OMO TakaB 1a je MPEKUI y
BOJIOCHA0IeBamby Tpajao 3 JaHa A0 3aMeHE OETOHCKE LIEBU YEIUYHOM.

Cnuka 8. Owmeherse bemoncke yesu ¢1000
Figure 8. Damage to concrete pipe ¢1000

3.1.4. Xasapuja na kpaxy 3a Jlyuane - janyap 2016. cooune

Janyapa mecena 2016. roguHe JOLUIO je A0 MyLama Ba3IyIIHOI BEHTHJIA Ha
JleNy 1eBoBoAa Kpaka 3a Jlydane. Hanme, 1eo 11eBOBO/Ia MOMEHYTOT Kpaka Mpenasu
IPEKO NCTOMMEHOT MOCTa Ta je yCleA MYTOTPajHOr XJIaJHOT BPEMEHa JOILIO JI0
MPXKEEHa BOAE YHYTap Ba3AyIIHOT BEHTHIIA Aa OU y IepHoLy KpaBJbema OO 10
nylLama BEHTHIa ¥ Harjor uctuiama. Ciimka 9 uiycTpyje HacTaao UCTULAakEe Kao ’
Iujarpam nputucka kpo3 MPb-oge.
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cam 34acCyH
Figure 9. Lucani Bridge - protrusion due to frost-induced cracking of the latch,
and the latch itself

3.2 Baupeonu ooeahaju koju cy uzaseanu NONIABAMA U 8ETUKUM 800AMA
3.2.1 Ilonnase nogemobap 2009, anpun 2014. u mapm 2016. 2o0une

VY HaBeJeHUM JaTyMuMa yclie] BEIMKHUX MaJJaBuHa JIOILIO je T0jaBe BEIIMKUX
Bona (cnuka 10), u3nuBama UCTUX U IUIaBJbEHa OOjeKaTa, MEPHO PEryJaldOHHX
osiokoBa u octane uadpactpykrype PBC ,,P3aB“. buo je Bemukux mpobiema y
(hyHKITMOHWCABY KaKo Jela Mmpepaje Tako U TUCTPUOYITHje BOJE.

Toxom moraBHOT Tajaca modeTkoM HoBemOpa 2009. romuHe 3abenexeH je
HHUBO Ha MIPUBPEMEHOM BOI03aXBaTy OJ] MPeKo 3.5 M ca mpouemeHHM ITPOTOKOM O
npexo 300 m3/s. Mapra 2016. roguHe 3a0€/1exkeH je CIMYaH HUBO U IIPOTOK PEKE JTOK
je 2014. ronuHe HUBO W MPOTOK OMO HEMTO Mamu. lIpocedaH TOAWIIEBU MPOTOK
U3HOCH 6-8 M® 1 OH ce M3 TOJIMHE Y TFOJMHY CMamyje. Y OBUM CHTyalldjamMa yrpo-
JKEHH Cy TlapaMeTpu KBaJHTeTa MyTHOha OJHOCHO cajpikaj OPraHCKHM MaTepuja
KOj! 3HAYajHO MCKady Yy jeIHOM IINHWILY KOjH Tpaje 5-8 caTw a 1moToM ce ycraie u
omazajy. Tako Ha mpuMep MyTHOha y Bpeme mMopacTa HHBOA Ha BOJ03aXBaTHO]
rpaheBunu nae Ha Mmakcumanaux 1.800 NTU a yrporrak KMnO4 200 mg/l (rpanuie
1 NTU, omxocuo 8 mg/l) u mocebHO je omacHa 3a TEXHOJIOTHjy YKOJIHKO C€ HE
NpeIBUIU 1 HE OTIOYHE ca jakuM go3ama yHanpea. Curyanyja ce crabuinsyje Yum
napamMeTpu IpecTaHy ca pacToM, KajJa CTarHUpajy ¥ IOJIAKO IMOYHY OMaJIaTH.
Kpajmbu KopUCHHIM OBaKBe CUTYaIH]je A0 cajla HUCY OCETHIIH.

OgakBse cutyauuje Tpajy 2-3 AaHa, ajld OpBU JaH je HajTexe u3apkaTi. Baska
HAIIOMEHYTH Jla OBaKBe CUTYyallHje, Hajuenihe myTeM TeMeJbHOT UCITyCTa, jaKo T00po
OYHMCTE yCTa BOJ03aXBaTHE IpaljeBHHE, Maja je OMIIO CHTyallija Kaja peKa HaBy4e
OanmBaHe KOjU MEXaHWYKHM 3alpeye TEeMEeJbHM 3arBapady. Y TOj CHTyalHujH
AQHTa)XKOBaHM Cy POHMOLIU Y jeIHOj PU3UYHO] omepauyju Bahera HaHeTHX TpyHana.
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Cnuka 10 a) @®omoepaguja nonnase 7.11.2009.
Cnuxa 10 6) ILImeme 00 nonnase 7.3.2016.
Figure 10 a) Flood on November 7, 2009.
Figure 10 b) Flood damage on March 7, 2016.

4. la/pu pa3Boj u moTpeda 3a HOBUM NOTPOIIAYMMA
4.1 Bpana u axymynayuja ,,Cepauxoeo *

Usrpagmom Opane ,,CBpaukoBo* Ouna OM ymoTnymeHa npBa ¢asza u3rpaime
PBC ,,P3aB“ mto Ou 06e30e1110 HEONXOIHY KOJIMYHHY CHPOBE BOZAE Y Mecenuma
HarJamieHe JICTHhE MOTPOLIkhe, U 3Ha4ajHO Mame TPOILIKOBE €ll.eHEepruje, KOjH Y
OBOM TPEHYTKY IO OCHOBY IpelyMIIaBamba W3HOCE M Mpeko 60 MIIHMOHA JHHapa
rogumkbe. [lo nuTamy XUIPOJIOTHje M 3alITUTE Of BEIUKUX Boaa OpaHa ,,CBpa-
YKOBO™ MMasia Ou 3HauajHy ynory. Takohje cTBapajy ce ycloOBU 3a yrpaimy U
HyIITambe y pax 2 Xuapo TypOHHe 3a MPOM3BOIY eil.eHepruje cHare 2 x 3,6 KW.
Wsrpammom OpaHe OW, TeXHWYKH TIeAaHo, Owuio omoryheHo pa3maTpame
NPUKJbYyUYeHha HOBUX ONLITHHA-KOPUCHHUKA BOJIA OBOI PETMOHAIHOT CUCTEMA.

JTo cayma mpecek paaoBa Ha Opanu ,,CBpauKoBO‘ je (1o mprukas3aH Ha ciuiu 11):
e ypaheHn je mpuctynHu nyT y AyxuHH of 2826 merapa 3a koju je Jqo0ujeHa
ynotpeOHa J103BOJa;

e ypahen je manekoBon 35/10 KVA za noBe3uBame Ha €. MPEXY y IY)KUHH OJI
oko 5.000 m 3a xoju je Takohe noOujeHa ynorpeOHa J103BOIIA;

e mpobujeHa Cy CBa TPU TyHeENIA U TO TYHEN IIaXTHOI MPeJNBa, TyHEJI TeMEJbHOT
HCITyCTa U €HEPreTCKU TYHEIT;

e mapta 2024. peka je mpeycMepeHa y ONTOYHU TyHEJ YAME Cy CTBOPEHHU YCJIOBH
3a U3paly MIbEKLINOHE rajiepuje, npeaopane 1 ycjaoBHU 3a HaCHIamke OpaHe;

e  3aBpIICHU Cy CBM OCTOHCKH paJlOBH HA TyHEIMMa U W3BPILICHA 3aLITUTA PEKe Y
30HM cranuimTa (ypal)eHa je BoJo3axBaTHa KyJjia U TyHE [AXTHOT [PeJIuBa);
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Cnuxa 11. Hzepahenu objexmu na opanu ,,Cépauxoso . Lllaxmuu npenug u
60003aX8aMHA KY1a
Figure 11. Constructed facilities on the ,, Svrackovo *“ Dam: Shaft spillway and
water intake tower

4.2. Jlawu pazeoj I1I1B u oucmpubymuenoe cucmema

[pensuhenu pa3eoj [1I1B u AucTpuOYTHBHOT CUCTEMA Y Calallll-UM TPaHUIlaMa
jeonucany 2.1,2.2.2. u 2.2.3. imajyhu y Buly KanauuTeTe OBOT ccTeMa (IT0ceOHO
1o u3rpagmu Opane ,,CBpaukoBo‘‘), Kao U AyropoyHe noTpede 3a BoAoM nocTojehnx
IIeT ONIITHMHA KOPHCHHUKA (3HATHO Mame O]l HeKaja IUIaHupaHor), Hamehe ce 3a-
KJbyYaK na Tpe6a PasSMOTPUTH IPUKIBYUYCHHE HOBUX KOPUCHHKA HA OBaj KBAJIUTCTAaH
peruonannu cucteM. Ko cy MOTeHIIUjaTH HOBH KOPUCHUIIH?

[Nopen Hekux MamHUX MecTa y mocTojehux 5 onmTHHA-KOPUCHUKA, TO O MOTJIe
outu onmutuHe Tonona (pe cBux) U Apanfenosan, Kao U Aea0BU onmtuHa Jbur u
KpasseBo. He ynaszehu nerasHO y TEXHUUKE aHau3e (JOKYMEHTAIIMOHO oOpaleHe
1 U3BOJJBHBEC, BEPOBATHO M OINITUMAJIHE 3a HCKC O[] OBUX OHHITI/IHa), KOHCTaTyjeMO
na 6u ommtuHe Tomona u Apanbenosan Morye nodoutum Boxy ca P3aBa m mpe
u3rpaamwe opane ,,CBpaukoBo*, 0e3 yrpokaBama BOZOCHa0AeBama nocrojehux orm-
IITHHA KOPUCHHUKA.

Haume, onn 61 Mornu nobujaté Boay ca P3aBckor cucrema camo y rmepuoguma
KaJla IMa ,,BUIIKA" BoJie — To 3Haun noamupenu 100% cBu mocrojehn KopucHUIM U
OMOJIOIIKM MHMHUMYM, M jom ocTaBjbeHa pesepBa 10%. To Ou omoryhuno na
aKyMmyJialuje u3 kojux ce Apanljenosail 1aHac cHa0IeBa JIOYEKA]y CYIIHHU MEPHO
cBake roauHe myHe. OHE Cy JI0OBOJBHE 3allpeMHHE [a MOAMHUpE MMoTpede ONMImTHHA
Apanbhenosan u Tomona y cymHoM nepuony ox 6ap 5 Mecelu cBake TOAUHE, Uy
TOM TIEpPHOJY OBE JIBE OMIITHHE HEe OM Mopajie y3uMaTH HHU ,.kan' Boue u3 PBC
,,P3aB®.
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Cnuka 12. Hocmqehe cmarve u Moeyhe npowuperse PBC ,, P3as“
Figure 12. Existing state and possible expansion of RVS , Rzav

Henosu onmrune Jbur Onmke Pynauky (morpebe mane, peaa 10-ak L/s) mory
JIOOWTH BOJTYy TPABUTAIIM]OM I10 U3rPajhu pe3epBoapa PyaHuk, 3ajeaHo ca Tomosiom
u Apanhenosiem.

PesepBoap ,,Jpakunhn® xox KpameBa moxke nobutu Bomy u3 PBC ,P3aB“,
MIPEKO jeHOT 0J1 pe3epBoapa Ou3y Yauka, ainu 003upoM Ha HeaocTajyhe KoaudnHe
BOJIE 3a I'pajl ¥ ycIyTHa Hacesba (pema 200 L/S), Tek mo uarpaamu 6pane CBpauKoBo.
Cnuka 12 naje mpuka3 OBOI XMIIOTETHUKOr peliema - Moryher npommpema PBC
,,P3aB* Ha HOBE KOPHUCHUKE.

[Ipe HekoaMKo roauna, 1eBoBoA o I'opmer MusaHoBua 10 Hacesba Py nHUK je
ypaljeH, anu Ha )KaJoCT MPEYHNKa KOjH j& IOBOJbAH CaMO 33 TPAHCIIOPT BOJIE 32 OBO
M €BEHTYAJHO jou 1-2 Mama Hacesba.
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HapaBHo, nopen TeXHHYKOT, TIOCTOjU ¥ MPaBHO-aIMHUHUCTPATUBHU acleKT yK-
Jby4erha HOBUX OIIITHHA-KOPUCHUKA, KOjU HHUj€ jeTHOCTAaBaH, U MOXKe OUTH JocTa
BeJIMKa IpenpeKa, ay Ta npoliieMaTHKa MpeBa3uiia3d OKBUPE OBOT paja.

5. BUTHa HCKYCTBA M3 10caJalllib-er Pajia v 3aKk/by4aK

PasBoj PBC ,,P3aB* je y ckitagy ca CTpaTelIKUM U TUTAaHCKAM JOKyMeHTHMa [ 1,
2,3,4,5, 6]. ITopexn Tora, y 0BOM pajy cy KOpHUIhieHH U TOJalH O KBAIUTETY BOJA
opianheHnX yCTaHOBa, Kao U cama (MHTepHa) nokymenTanuja JI1 ,,P3as* [7, 8].

Toxom Butre o 30 romuHa HEMPEKUIHOT paaa (OCHM y Tepuory o 2-3 maHa
ycIies1 XxaBapujckux omrehema 11eBOBojIa) MOXe ce ca curypHourhy pehu aa je PBC
,,P3aB‘ OIpaBa0 cBOje MECTO U YJIOTY Y BOAOCHA0/IeBamkhy CTAHOBHHIIITBA OBOT Jiejia
samagHe CpOuje. Ilpeno3Har je kao Ccy0jeKT 4mcTe 37paBe, XUTHjEHCKH HCTIpaBHE
nujahe Boje a mpoOseMu y BOJOCHA0IeBahY MIOMEHYTHX KOPUCHUKA KOjU CYy OMIIN
HarnameHu TokoM 80-ux roguHa Op30 cy 3a00paBIbEHH.

[lopen Mamux HaOpOjaHUX HEJOCTATaKa, OCHOBHU IMPOOJIEM OBOT PETrHOHATHOT
cucTeMa je MHOro ehu KamanuTeT chcTeMa o]l moTpeda KopucHHKa y Behem neiy
ronuHe (Beh maHac, a MOroToBY Mo M3rpaamu OpaHe). Ctora Cy HOBH KOPHCHUIIU
BeoMa NoTpeOHU kako Ou ce mopehama peHTabmimHOCT OBOT KBanmreTHOr PBC, a
yjemHO W pemwio/modosbliano MUTamke BOAOCHAOIEBamba y HEKUM YTPOXKEHUM
ONIITHHaMa.

XaBapujcke cuTyaluje, Kao IITo je MPUKa3aHo, Cy UIaK Ouie peTKe U MOXKe ce
pehu nma ce JII ,P3aB“ ycmemno Hocno ca mHMa. Jeman o OMTHHX pasziora je

rpaBUTAIMOHK TpaHcnopT Boxe ox IIIIB Apuibe 10 rpanuia (pesepBoapa) CBHX
OILITHHA.

6. Jlureparypa
[1] Booonpuspeona ocnosa Cpéuje (BOC), napyuunaii: PenyGiuuka mupeximja 3a
Boze (P/IB), UncturyT 3a BogonpuBpeny ,,Japocia Uepun*, beorpam, 2001.

[2] Cmpameeuja ynpaswvara sooama na mepumopuju Penyonuxe Cpbuje 0o 2034.
200une, Hapyuwial: PenyOinyka aupekuyja 3a Boje, HCTUTYT 3a BOJAOIPHUBPELY
,Japocnas Uepuu*, beorpan, 2016.

[81 [Inasnu npojexmu usepaowe pecuonannoz cucmema Pzas uz 80'ux u 90'ux 2oouna,
Wucrutyt 3a Bomonpuspeny ,,Japocnas Uepuu“, beorpan, 1985-1992.

[4] [rasnu npojexmu uzepaorwe 6pane ,, Cepauroso “ uz 90" ux coouna, Enepromnpojext

J0O0, beorpan, 1997-2000.

[51 Cmyouja sooocnaboesamwa Illymaouje u Ilomopasma, Hapyuunai: PemyOinuka
JTUpEKIja 3a Boe HCTUTYT 3a BOAOIPHUBPENY ,,Japocias Yepuu*, beorpaz, 2006.

233



[6] Crymunja: Ananusa paoa cucmema P3ag y ycrosuma npodyscenoe pada npeiasioz
peuterba ca npuepemMenuM 60003ax6amom U3 dcusoz moxka pexe, Hapyuwrai: JII
,,P3aB®, IHCTUTYT 3a BomompuBpeny ,,Japocnas Uepau™, beorpan, 2006.

[7] Awnanuse kBamuteTa BoJa KOje CIPOBOJC 3APABCTBCHH 3aBOAM Y Yikuiy U Yauky

[8] Wnurepna moxymentarmja JIT ,,P3as*.

234



