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7y | BOOOBO
| CrAIAATHR KENaHE

JE IYTOPO4YHO PELUEIHE 3A
CHABEBAHE BEOIPALIA BOIOM

MPAL BEOTPAL CKIIOMKWO JE CA EBPOMNCKOM
BAHKOM 3A ObHOBY W PA3BOJ ¥YTOBOP 3A
OUHAHCUPAKE U3rPALHE MOMOHA 3A NPEPARY
BOOE MAKWLL 2, Y N3HOCY O[] 20 MUJTMOHA EBPA,
AUNCTO TOJTMKO N3OBOJEHO JE N A3 BYLIETA TPALIA

abprka roac Makum je Aajrche,

HAjMOACPHAjC W HajeIoKeARje
HOCTPOjeILbe 34 Lpepaly Boje ¥ CHCTeMy
Beorpasckor souosoua. lpeu odjerar
0BOI' KuMILIcKed, Kananurera 2000
JHUTAapa y CCRYH/IH na4co j(: ca pajiom
1987. rogune, a MO9eTKOM JeBeIeCeTHX
mrpaheno je B @®uiarepero moeTpojeme
Jezepo, ca poparnnx 1000 snarapa
u\" C(‘.‘K}'IIJI‘I’I. BpeMe[mM ('..\.-" ||(1'rpeﬁe
rpaia 3a HOBHM KOTHUHHAMA BOIC
npcpacic kamanmuTere Makama 1
YeTHPH IPEOCTH/Id UPOH3BOILA Ho1I0NA
Beorpasckror BoaoBosa.

TIUPFKTOR M3MAI LA
TopaH Kosuh

» BOAOBOR
CnaumjanHo Hafame

Y II'H_'I,y ,‘l‘yl‘(lp()'-llll'.)l‘ PL‘-IIII:IR&III)H
cHaOmerama BOTOM Beorpana W okOmIHe,
T'pan Beorpas ckiommo je ca ErponicroM
04LKOM 33 0DLOBY M PU3LBOJ YI'OBOD 34
tuancupase w3rpamne Loroia 3a
upepaty sojie Makuim 2,y nanocy oa 20

MHIIHOHA SBPd, a Moo TONIHRG |13,ilHUjCHU jC

u 13 6yueta L paga.
3a peammany)y opor mpojema, JK1I

“];C()I'P&U[CI(H BOJIOROM H KALIAH AT

ja* sakiny o je jun yrosopa. Ipen sa

IPOjeRTORAE 1 HCITO[VKY OIPeMe ¢a

wapaenciomM pupyom ,.J.'V. Tahal consulé
ing engineers 1TD. Pianimpianti S.PA.*
Ld M3110C 04 010 21 MUIHOIL CBpa M ApVIH

TNABHM ¥RFHAK
Bykocaga llitpomap

MRUMPFMA HTAMIF
Storm Design
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3 WA PAILY HOCPOJCIsA ca hupyom
LHLpmMopje” — ClioReHH]a,HA T3HOC 0D
18 MuTHOHA erpa. PajloRW Ha HATPATTRHT
ornodenn ¢y 23.06.2008. roguuce, a Lpoduu
pad. cewrrembpa 2014,

Mpojesrosann kanaprrer Makuma 2
je 2 kyOHa metpa rojie y cexyrim. Ora
TIOTOII j& HODE3AIl ¢a TocTpo]jersmya Marmm
1 u1 Jezepo v jeTHHCTREHH CHCTEM, "HIH j&
y[\')’lllll{ KALLATLATC S !(YGH[{H y CCI(:)"{ M.

3appmerr oM (pabpure BoIC
Maxum 2 Beorpahanmnwv a je obezbeheno
DOBRO/bHO BOIC 32 HapeaHAX 20 rogmHa.
Ilopex moerchama kanamaTreTa, Makom
2 ynanpelyje rexnonornjy upepajie
HOBPUIHHCKC PCUHC BOIC, TAKO IITO
uoboinmana oronuzanujy, a ysohemem
V¥IJbCH THOKCHAA HOCTYHAR GHCTPelba
unnn eqHKacnujuv, b esbennjuv
n exonomuunnjum. Ca osum
nocTpojemeM y beorpagcekn B onosox mo
upen uyr ce ysojan UV pesnndennnja,
Kojoj he OHTH o IBPIrHYTO ¢BHX 5
kylnka sojle u3 komilexca VMaknm.
Taxohe, IyIIT alkBeM ¥ OT 0H (pabpHKe
soje Maknm 2 omoryhasa ce nouerna
¢aza pexoncrpyenuje Mawnma 1,
KOjH jc Ielpe cTamo ¥ moromy o 1987,
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PO HITAMMTA
Qunun Nyswh, Apxmea JKN BBK Ipado-caH




Ynopedo ca Maxuuiam 1
caojespemeHo cy uszpaljenu
MHO2U 2ajedHUYKU obfexmu
u 3a 6ydyha npowuperva
Komnnexca Makuuwl, kac
wimo je: pazdenHo oKHo,
Xemujcka 32padd, mpemmad
Myrnoa, pezenepayuja
AKMUBHOZ Y2/ d, NO2OHCKA
naGopamopuja u dpyau.

Maxuw 2

Along with Makis 1
were constructed many
secondary facilities for
future expansion of
Makis complex, such as:
distribution chamber,
chemical building,
sludge treatment
facility, plant
laboratory, etc.

&% Makis 2 is a long-term solution for Belgrade water supplying

Makis 2 plant is the biggest, the most modern and complex water
treatment plant in Belgrade water supplying system. The first facility
in this complex with capacity of 2000 liters per second started work-
ing in 1987 and in 19907 filtration plant Jezero was constructed which
provided additional 1000 liters per second. During the time, needs of
the city for new gquantities of water overgrown capacities of Makis and
other four treatment plants of Belgrade water supplying system.

In order to achieve long-term solution for water supplying
of Belgrade and the surrounding areas, the City of Belgrade with
European Bank for Reconstruction and Development concluded
a contract for financing the construction of water treatment plant
Makis 2, amounting to 20 million euro, and the same amount was
appropriated from the City budget.

In order to complete this project, PUC Belgrade Waterworks and
Sewerage concluded two contracts. The first was for designing and
delivery of the equipment with Israeli company, J.V. Tahal consulting
engineers LTD. Pianimpianti S.PA for the amount of 21 million euro

and second for construction of the plant with company,Primarje” -
Slovenia, for the amount of approximately 18 million euro. Construc-
tion works commenced on 23.06.2008 and trial-run on September
4th2014.

Designed capacity of Makis 2 is 2 cubic meters per second. It
represents an integral part with Makis 1 and Jezero plant with total
capacity of 5 cubic meters per second.

Completion of Makis 2 plant will provide to residents of Belgrade
sufficient quantities of water for the next 20 years. Besides the ca-
pacity increase, Makis 2 also improves technology for surface water
treatment by enhancing ozonization, and introduction of carbon
dioxide in the process makes clarification more efficient, safe and
economic. With this treatment plant, Belgrade Waterworks intro-
duces UV disinfection for the first time, to treat all five cubic meters
from complex Makis. Commissioning of treatment plant Makis 2 also
enables initial stage of reconstruction of Makiz 1 which has been
continuously operating since 1987.



‘ JlopeHaura pupsma “lipumopje” wouena je H3paimwy
uocrpojer-a Maxuim 2 ¥ jyny 2008, roir. 3a

MOTH3ROHATC ORE KATHTATIC ANBCCTHITH]C ATITAKORATIC CY
yviuaeuoMm dupme uz Cpouje.

Jlo kpaja Te TOOMHE WIBSIEHN CV OOHMHN 3€MILAHM PATOBH
Ha uckony rpaljeBuncke jame 3a odjexre I'nague Texuonowxe
nuumje. 3aTuM j¢ yeacanno Oy1cinLe Kunosa 4 u3paja
apMHpPAHO-0ETOHCKHX JOFBHX TITOT,

Mocmpojetse Makuw 2 je cagpemMen o mexXHoAoWKo U 2paliesuHcKo
docmuznyhe, anu u pesyamam nocaelieHocmu U ucmpajHocmu feydu
Koju cy 2a 2padunu, Ha cnuyu je 2pyna 2anocnenux y Jedunuyu 3a
unnnemenmauujy Maxuwia 2, morom uszpadiwe nocmpojetsa.

Hapemna, 2009, romuAa TIocReNeHa e ROMITTEKCHO| W3Pa
APMUPAHO DETOHCKE KOHCTPYKLH]E CBUX MPOJeKTOBIHAX
objexary. McTe roamnHe mocTpojeme je miTpaleHo 10 koTe
HUBOA BOAC IPOUIBOAHC NuHU|C, 4 Maja 2010. ronune a0cTurmo
je xoty kposa. Herospemeno je monTupana u yrpaljusana
OpOoUCCIIO MAIUKIICKA ONPCMa H 1oJ1aralld uesosoiH BCIHKHX
MPETHHK,

Towom 2011. M 2012, roanHC 3aBPIICHA jC ApMHPAHO
OeToHCKa KoHCTPYKLM]a 1 (hacaaa, na je nocIpojewe 100110
KOHAYHHM H3I7Ied. HacTaBIbeHa je MOHTAKA H YTpalbad
MPOLECHD MAMIMHCKE H €IEKTPO OIPEME.

TOKOM CBHX NOJHHA MATPAIKC HAMIAZHIO CC HA TCLIKONC
KAKBC 0OM4HO OPATC OBAKO BCAMKC OPOjCKTC. 3a cBC mpodiacmce
TeXHHYKE MPHPOIE, i W OHe HAjCTOXEHH]e, VBEK Ce HANTAa3HI0
peuIeme, 10K je ((HHaHCHpaFke TIPOjeKTd OHITO HEYITOPEaIHEO
TCHC.

IIpomupeine ohuMa pajgora, H31IPaliba KA
Koje nuey duae upeasulhene ocuosBuuM LPOjEKIOM B
(PMHAHCHCKH NPODIEMH YCIOBHIIA €Y [l CE PeATHSATIHji
upojerra upoiyn 1o 2014, rojuae. Y asrycry je
3an04eu0 (PMHAIHO LYUITAKE OLPEeME ¥ UPODHH P, mro
MPCICTARLA M (PH3NUKH 3ABPIICTAR PA4TORY 114 H3MPaIILI,

[MpoOHI pax MOCTPOjersa MPeACTARIBA JABPITHY (DA3Y,
koja he Tpajaru 1o kpaja 2014, roxuwe, mocne tiera ce [IB
Makmin 2 cTas/ba Ha PACcOOIArahe BOACOBOIHOM CHCTCMY CPaia
beorpana.
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MNB MAKULLI2
Y bPOJEBUMA

M [nasHa TexHonotka nukmja NNB Makww 2
NPOCTUPE Ce Ha NOBPLUMHU 0f 0KO
8.500m? LWTo je NPUBAMAKHO NOBPLUMHK
neadyabancka repeHa. Hajeum objekat
JOCTIRKE BUCHHY 0F 21m,a Hajgyorbe
ykynaHw gy6umy o 7,5m.

B TokoM U3rpajitbe UCKONaHo je npexo
30.000m?3 3emme, n3paheno je
860 wunosa ykynue ayxmke npeko

TTKm y AB koncrpykuvjy yrpahero je oko
25.000m? 6etona u oko

2.400t apmarype.

e B Pagoeu Ha 00pagy yHYTPaLHsHX
A
. NUBLLLINHD UUYXBd TN LY SdWITNTY LYBWA VI
=3 : L5 : MOKpUX BETOHCKIX NOBPLUIMHA,
2
of WTP Makis 2 Szl

1 NOCTaBIbatbe KHCENo-0TROPHE Kepamuke Ha
nospun of oko 16.000m?2,

=" ot

% Course of construction

Slovenian company “Primorje” commenced the construction of Water Treatment Plant
Makis 2 in June 2008. Companies from Serbia were mainly engaged as subcontractors for
this capital investment.

Extension of the scope of works and construction of the units that were not envisaged
by the Final design as well as financial problems caused project realization to prolong until 5 .
2014. In August commenced final trial-run of the equipment, which represents physical oko 7.500m? anymmsujymcnx
completion of construction works. acaiHux naxena.

B 3a n3papy dpacane ynotpebibeto je




a [locrpojersy Makuw 2 npumemyje €€ HCLd OCHOBHA
rexXnoaornja upepaye soge n3 pee CaBe, 1kuno n

ua nocrpojeiny Maknm 1, jep ce ¥ HocalaiLoj 1PpaKeH
LHOKAZANO0 14 j& 0BA] HOCTYUAK eDHKACAT H 14 14je BONY
BHCOKOD KBAIMTETA, KOJA ¥ CRBHM IAPAMETPHMA ¥ NOTHYHOCTH
suaoB0bHBa JIpHBUHHIHHK 0 XHIMjCHCKOj HCIPABHOCTH BOAC
3a unhc.

Texnouornja upepaie Bode Ha noctpojemy Mawum 1 sauounwe
LIOCTY LKOM Lipenosoumsandie capose soge, Osou ce y osoj pasu
KOPUCTH KHO LIPEMOKCHIALT, KOJH USIMMHYLIOM OKCHIALMIOM H
Jesninheriijor eduracno YEIaLa raoxhe, vanan, ane, Marepuje
KOJE ROJIM JIA]Y MUPHC M YKYC, 8 1PH TON JIOHPHIOCH eKaciiMjeM
OHCTperLY Rofie v cneneho) dazm npepajie. [porece Guerpema
OOYXBATA KOATYIAIH]Y, qUIOKYIATH] Y H TATORCILE, & O7IRH]A ¢o
TMPHMCITOM ATYMITITHJYM cymhaTa i MoTHeTekTpornuTa. Hatnojere
(proKyIC TATOKE CC HA TAMCIACTOM TATONKHAKY, MYIh €C QIROIH
Ha TATRH TPETMAH, 4 MAHHCTPCHA ROJIA TIPCTARA. V KAHAT I OTTAZH
¥ KOMOP® 32 IIABHY 030HH3aITHY. (BIC ¢ Boda TPLTHPA CMCIIOM
030Ha I KHCCOHHEA, CHCTCMOM THOVIH{C, IPH TCMY ¢ BPIOIH
OECHALIM|A HCOPLAHCKHX M OPLAHCKHX MATCPH]A, PAil BUXOBOL
LpEBOheHbd ¥ HEPICTBOPHH 0DIHK | YKIaabi Ha LUSIa 0
anrpauyruny puirepama, La duorrepuna ca neuylioM oy akruslor
VIULE BPLLM CE 4 ACOPLLIJH HSIMKEILIMX JeHILelLd M3 upepabelie
BOJE, KOJE CE 113 KPAJY TEXIOIGIIKOL HPOHECa 1O (BPIARA LIARIIOM H
3ABPHIIOM KOPEKTHRIOM XJIOPHCALLY, PA/IH OjDAABAILA MHIMME IO
HOTPedIE KOIMTHIE XII0PA ¥ IHCIPHOY THRIIOM CHCTEMY.

VYHANPEBEHA TEXHUYKA PELUEHA
Mstop rexnouorgje upepase sous Ha llocipojemy Makum 2

JAXICBAO ‘]IC HUPHMEHY CBHA TOCA AN 1IOCLY LR OGP‘(JJ.lC BOLC,

K()jli CY CC LOKQ31IH KEao eL}_JH.HiIClELd 1 OCLLOBY HORYCTABA CIetIclIny

25-roumnon exerooaranujoy Marguma 1. Buia je oo 1puimga 3a

}-’KJ].%II].»%}LIJI'.‘. .\,-’U'-lﬁll'.ﬂ}i IEJOCTATAEA 1 )’BUI_}CIL{‘- TEXITHYKHX }’llﬂllpﬁl_}ﬂllnﬂi

B Qpeajatke objekaTta y KOjuMa €Y CMELITEHKW NEWYaHO - aHTRALWTHN
1 TAY duntepw (punTpu ca rpaHynMcaHIIM aKTUEH WM YIbenm) 26or
ednKacHNje MaHnynaumje NpuInKkom TReTMaHa n Xnapaynykor
TpaHcnepTa MAY pagwn pereHepaumje.

B [arpagra 3ajegHnyKkor NMoCTPojetsa 3a KOHTUHYaNHY Npunpemy
W AO3Mpatbe NoNMeNcKTRONUTA 2a cea TpW objekTa ( Maknw 1,
Makwmw 2 u Jezepo).

B PeKoHCTpyKUMja NOCTpojeHa K LeBoBoaa ca 3aMeHoM NHeKTopa
W fudyzopa 3a NpedxNopUCatbe, FISBHO U 3aBPLIHO XNOpHCaHe
3a cBa Tpw objekTa. TMMe ce 3HauajHo noeehara ePUKaCcHOCT U
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saliety overflow
FAW WATER INTAKE AND P.5. zak, preliv
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!_____.__________.____.______.____._____-

TREATED WATER RESERVOIR
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SLUDGE THICKENER.
DIGUECTV AL MULTA

qr

FROM WTP MAKIS 1| AND WTF JEZERC
OD PP MAKIS 11 PP IEZERA

to sludge treatment
Jon tretrnam ks

CUIYPHOCT CACTema, jep ce UEBOBO/ Ca racHM XNOPoM A0 MecTa
Ao3Kpatba Hanasn Nog BakyyMon, LT OCUIypaea TPEHY THY
eBakyaumjy u epaharbe xnopa y KoHTejHepe y cnyyajy NHUKWOeHTa-
nyuaksa LesoBoja.

B Yeofierse MogdepHOr cCTemMa ayTOMaTCKOT YNPaBibaksa U
Haf20pa Hag Uenum nocTpojersem. Koju he y HapeaHoj dazu butn
noeezaHn 1 ca objekTma Makni 1 1 Jezepo.

HOBU NOCTYMNUA
Y TEXHOJIOTMJU NPEPALE

B [TocTpojere 3a YB 3paverte, Koje je npeasnbeHo 3a TpeTMaH
BOME Ca CBa TPUW NOCTPOjetba U HaMEHEHD je 3a MHaKTWBaLWy
99 nocTo EB2HTYaJIHO 33 0CTaNWX NaToreHX MAKPoopraH3ama
nocne fe3nHoeKLje Ha NoCTPojersy 38 030HM3aL Wjy-

B [ocTpojetbe 2a CKNAagWLITEH:S W A0MPAHE Y TheH JUMoKCaa
(CO2), kojum ce rpLIA KopeKlinja pH BpefHocTd BOAe, fa bun ce
noGoselany edekT pnokynal je u Kkoarynauwje. OnrumanHo pH
noapyyie 3a peakumjy anyMuHniym cyndara Hanazun ce y oncery
ofpH 5-7, a caBcka Boaa Ma yobuyajeHo pH BpeaHOCT OKo 7,8,

In WTP Makis 2 is used the same basic technology for treatment of water from the river Sava as in the
WTP Makis 1, since present practice has proven the efficiency of the process and that it provides water
of high quality, which in all parameters completely complies with Book of Rules for hygienic accuracy of
drinking water.

In addition to other technical improvements, new processes are intreduced into water treatment
technology with new plant: UV disinfection and correction of pH values by carbon dioxide, in order to im-
prove effects of flocculation and coagulation, and neutralization of residual ozone by hydrogen peroxide.

Water

treatment
technology
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HOJIOTWJANIPEPALE BOAE

N CHAMBER CLARIFICATION
0 OKNO BISTREMN]E
FLASH MIXERS FLOCCULATION LAMELLA SEDIMENTATION
BRET MK SERT FLOKULACIHA LAMELA TALOZNIK

MAIN OZONLEATION
GLAVIA QZOMIZACLIA

r =
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PRECGZFONIZATION
FREDOZONIZACITA

by-pass

safety overflow
il preliv

o settling pond 10 sludge trearment
: G.AC. FILTERS prsis P
GATT FIT.TERT
baclowash P.8.
P.5. za pranje filera P
i
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| [ —=—
& ! !
B
safety overflow
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FREDTALOZMNICA

MpyveHom yr/beHANOKCUOA CE OCTBapPyjy W 3HauajHe yleqe y
AOTPOLW I anyMUHUjyM CyndaTa.

B [ocTpojetbe 3a cknaguiiTeke W Ao3Kpatke BOAGHWK Nepokcnia,
KOjI Ce KOPKWCTW 33 HeYTPaan3aLnjy pesugyanHor 030Ha Y Boaw,
¥3a KOMopa 3a MagHy 030H13auwnjy.

N Tpefia HanNoMeHyTH Aa je 23 TPETMAH CBUX BPCTa OTMaAHAX
BOJa ypaheHa NpojeKTHa NoKyMeHTaL Mja Ha HABOY INaBHWX
npojekaTa, Koja 00yxBaTa peler:e TEXHONOWKNY, aTMachepcKnx,
CaHMTapHUX oTNagHWX BoOA M BoAa OJ Npatba GpunTepa 3a cee
ofjexTe KomMnaekca Makuiu.

NOBOJbLIAHA KOHTPOJIA
KBAJINTETA BOAE

V okeupy upojexra Mok 2 1o4a11o je olpenibena
TMorouexa nadopaTopHia 38 KOHTPOIY KRATHTCTA ROJIC H yHapehero

KOLITMIYaILo pahelne napanMerapa KBaulers Boie, KOje 3a110uuILe
V MPITHO] cTAHRTIH cHpPORS RoJC, e cc YTRphYic vyTHoka, pH
BPEII0CT; DEILOKE HOTEINHJLL, OKCH/IAIAGHO DY KIMOIH HOTelMjalt
BOIC, IPOBOIEHEOCT H TEMIICPATVPC.
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|
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DUAL MEDILA FILTERS I
DVOSLOJNT FILTERT I
1

|

1
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to retention pond .
ka tabodruicd
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WASTE BACKWASH RECOVERY P.5.
P.5, 28 RECIRKULACLIU

COMPENSATION TANK
KOMPENZACIONI BAZEN

Lipeasula co u yipadsa ypeliaja s Myl tdapane Lapeko
LPalcbe: OPraHCKHX MAICPU]d, XCMU[CKC HOTPOLIELE KHE COHME.,
OHOIIOLIKE LOTPOLILE KHCEOIME], YEYILIOD OPLALICKOL YIULEIHK
VEYITHO CYCITCHIORANHX MoCTHTA, a0 M CTICTIH(HTHAY mapaMeTapa
KA0 TITO Y HHTPATH W TORPTIHHCEH AKTHRHC CYTICTAHTIC H
JOCTCPIICHTH.

KoHTpoIHIe ¢¢ HIOHCTPCHA BoJa IIOCTIC IPOIcca OHCTPCEmA
(UPCHOBOHM3ALM] ¢, Koaryuanuje, duokyanmje i raIoKeHhi), 8
tapamerpy oy Mytroha i pll Bpennocy. M papano) Boun ce
toese uemnamx u LAY durepa mepy mytuoha, Ll wsnacky us
Komuexea Maruw upaiu ce pll sBpespocer u myinoha,

3a norpede perynanuje paja ypehaja Kourniyaino ce nparm
KOHNEITPANM]E 030118 ¥ 030IMPAND] HOAH W KONIEITPANMja
PEAHIYANIOL XIIOPA.

Ymopemo ca rpaamom Makwrma 2 11a WeTo] TOKamim
PeROTICTPYHCana j¢ i arpata Komaranoe mabopatopijckor MenTpa, ¥
®OJy j¢ ememTena Coyixcda caHuTapHe KoHThome rome Bearpanerar
pogoroya, ¥ osom aMOujelrty 1 v: uomol nose oupeme, Lpowupern
J& DPOj HApAMETLPA KOJH C& AaNRIHIHPA]Y, YB&Iele &y canpeMeln]e
METO; (e HCHHTHBAILA B HOJHI TV HOTEKO BUCOK ITHRO JIPYIoCTelens
KOHTPOJIC KBATHICTA BOIC V beorpaIckoM BOOOBONHOM CHCTCMY.
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| TR ANHD MENRRE

'BPXYHCKA
ONPEMA

WKBAJIUTETHU MATEPWIANIN

@

TTocrpojese Makum 2

vipahcua je pazsuospcua xuiapo-
MALMICKA M IPOLCCI0- MALLMICKA
OIPeMA, Koja ¢ CACTOjH H3 BHIIC
cHeremas

B [TymMHa CTaHKMUE CMPOBe BoJe KOjY UNHE;
NyMMHW arperaTi ca npunagajyfnm
LCBOBOOHVM MHCTAMAUMjaMa

B Cwvcrem 3a perynaumjy pH epegHocTi
cpoRre Bofie NomMohy YribeHroKeraa

B Perynauuja npoToKa CMPOBE BOAE Ha
objekty PasgenHo okHo

B Onpewma 3a BucTpetbe Kojy unHe:
MEeLAYK, NAMENAPHA TANDKHWK, NyMNe 3a
BKCTRA KLY 1 pELMPRYNaUM]Y MyTba

B Cycren 3a 020HM3ALW]Y KOjN YNHE;
reHepaTopy 030Ha, [UQY3IHU CUCTEM,
ACTPYKTOPW 030Ha, CUCTEM 3a
xnabeke reHepaTopa 030Ha, CUCTEM
3a HeyTpanusaluunjy 030Ha BOOOHMK
NepoKCcKMaomM, MHCTanauwja 3a TpaHCnopT
TEeYHOT KNCeOHWKa M 030Ha

B QunTtepcke MHCTaNaUMje Ha NelldaHo-
aHTpauuTHUM (N/A) n dunTepiima ca
rPaHyNcaHMM yrbem (TAY) koje unHe:
npouecH! LeBoBOAM ca Npunagajyhom
LEBOBOOHOM apPMaTYROM 1 CMCTEM 3a
XA paynuuKy TpaHCNopT rpaHynucaHor
AKTUBHOT YITba

Pezepgoap 4ucme sode

B VB pe3uHdekUMja kojy uire: YB peaktopu,
cuCTEM 3a XEMWCKO Nparse YB peakropa

B Komnpecopcka cTaHnUa 3a CepBNCHN
BAZAYX: KOMNPECOPW BUCOKOT NPUTACKA
ca npunagajyhum nHctanaymjama u
MHEYMATCKW Pa3Bog 40 U3BPLIHKUX OpraHa
Ha punTepuma

B Komnpecopcka CTaHnua 3a npare
QrnTepa; KOMMPECOPW HCKOT NPKTHCKA ca
npunagajyhom MHcTanayujom

M MymnHa cTaHKla 33 Npatrse punTepa:
MyMMHW arperaTi ca Npunagajyhim
LEBOBOAHUM UHCTaNALWjama

B Onpema 3a NpUNpPemy 1 4o3upatbe
XemnKanuja (anymnHujym cyndar,
NONUENeKTPONT, X0, BOAOHUK
nepokcu)

B Cuctem 3a npahierse KRanuteta rofe y
npouecy

B [IpeHaxHe MymnHe CTaHnLe Ha CBNM
ofjexTrma

B Te pmoTexHUUKe NHCTanaLWje Ha CBIM
objekTuma

B Jlv3annue Ha cerM oBjeKTma
& CrioreHe UeBHe Be3e ca WaxToBlma

B Pezepeoap vncTe BOAeE ca npunagajyhum
LEBOBOAHUM MHCTANALWjaMa K MYMITHOM
CTAHULIOM 33 MPaKibeHse

B VHcTanauwuje 3a epakyauujy Boja U3
npoleca y Toky NpoBHOr paga nocTpojetba
Vrpahema je carpesicira onpesa
penoMuparmx nponseohaTa, Kojy je
ucnopy i mpaeicka pupma Taxa,
K0ja je ¥ mpojexToaTa mocTpojemse, Mpn
300Dy OLPCME CY ¥3CIA ¥ 0D3H[ HCKYCIBA
ercuacua y Iocrpojesy Makmmn 1.

ENNIEKTPO ONMPEMA

Y OKBHPY HOBOT NOCTPOjCHA Makuin
2 32 HATIAJAFEE CBHUX TEXHOJTOIKITX
00]K4TA ETEeKTPHIHOM eHePTT|OM,
u3rpaljcHe ¢y 1BC HOBC U PCKOHCTPYUCAHC
aec nocrojehc Tpadoctanunc 10/0.4kV.

UV zenepamop



H3sscacHa je nenoxynHa CIcKTpo onpema
HCOTTXOTHA 3 KBATHTCTAH H CHTYPAH paj
NoCTpOjemba.

¥ uuby HA130pa HA CUCTEMOM
Marermur (mpsa (hasa Marwrm 1, TTocTpojcre
Jesepo u noso [Moctpojemse Makui 2)
PCANM30BAH JC JCOIMHCTBCH W NOY304aH
CHCTEM 3 YTIPABIBAERE T HAT30p OasHpaH
Hi PaMYHAPCKO] OMPEMH 3d TIpaleme
Pana nocTPOICHA ¥ PCASTHOM BPCMCHY,
TIPOrPaMACGHITHHM KOHTPOTEPINM:,
PadyHAPCKUM MPCikaMa u octangj nparchoj
PATYHAPCKO] M KOMYHHRATTOHO] OTIPEMI,

H300poM AICKBATHUX TCXHUHEKUX
PCLICKA M IPHMCHOM CUCTCMA 33
yopassame 00¢30cljcHa je xontunyanna

MOAEPHU OUNTEPU

[a 6u hbabpuka sofe paguna
MPOjeKTORaHMM KanaLuTeToM, KOji
he 3a00Bo/LUTI NoTpebe rpaja 3a
KBa/IMTETHOM MUTKOM BOJAOM HEOMXOAHO je
Guno yrpagvTy BUCOKO KBAMUTETHY UCTYHY
y ¢unTepe, Koja ce cactoji og 223m°
KBAPLHOT W/kyHKa (340t) 1 115m? KeapuHor
necka (15301), BUCOKW caapaj cunuumjym
AOWOKCAA 0f 98 NOCTO YKA3YjEe HA BPXYHCKA
KBRanMTeTeT Mmatepwjana. da 6w ¢untepn
WwTo Hosse 06asMNN CBOj MOCa0 NPeKPUBEHU
cy ca 456m? (350t) xngpoaHTpaymTa .

Mpouec NpeyrliNarama ce Boau K
npeko GunTepa Ca rpaHyNMCaHUM aKTMBHAM
yribem. Konwmynda ofg 2170m? (1040t) yra,

KOHTPO/A KBAIHTCTA BOAC K IPOU3BOIHOT
KATTAIATCTA TOCTPOJCHBA Y CBAM ACTOBHM:
[IPOLIECA IPOU3BOIhE

Ka0 0CHOBHW HAAH YIIPARBaTHA
upecasuheno je ayromarcko soheine
HOCTpojerbi . JahHHCKD KUHTPOJIA,
KOja HMA HaT30PITY H KOPCKTHBITY
(DYHKIH]Y, RPIIH CE 03 KOHTPOJIHO
KOMAIIIOT HCITPa OPCKO PAMyIapa 12
KOJHMA j& MMILIEMEH TUPAH COfIBePCKH
naxer SCADA.

Takohe, Ha HajcappemMeHnjem
MOYITAPITOM 3HITOM CKPAITY BHCOKC
pezonyunje omoryheno je koneranruo
CHMY/TTAIT0 MPHKASHBAILC CTATLA CBHX
{1£J10BA LPOLECA. (x]

nobujeHor 04 KOKOCORE /bYCKe U3 AaneKor
BwjetHama yrpabeHa je y y obe gunTepe,

KomnneTHa ¢unTpauuja Bofe ce
obaema npeko 112,756 GunTepcknx gusHn
yrpafeHux y nelivade 1 punrepe ca
rPaHyNNCaHWM YTTbem.

| i BOACBON
D CNenMjEnHD MENaHS g

A
$ State of art equipment

and quality materials

Various hydro mechanical and pro-
cess mechanical equipment, consisting
of several systems, have been installed in
Makis 2 plant.

Modern equipment manufactured
by well-established manufacturers has
been chosen and delivered by Israeli
company Tahal, which also made the
design of the plant. During the process
of equipment selection were used
experiences gained during WTP Makis 1
operation.

Continuous control of water quality
and plant production capacity was
provided, and, as a basic manner of man-
agement, automatic plant management
was introduced.

Remate control with supenvising and
corrective function is performed from
control and command center via comput-
ers using SCADA software package. Also,
state-of-art modular wall screens of highest
resolution enable constant simultaneous
presentation of all process parts.



| BONOBOY,
L1 LI I MR

IT'OOVIHE PA3BOJA

BEOT'PAJICKOTL

BOIOBOIA

YIIOPEJO CATPAJIOM PACTE M FHET'OB

BOJOBOJI, Y3 HEITPEKVM/IHE HATIOPE GPOJTHUX
TEHEPAITVJA 3ATIOC/IEHVX ITA V CBAKOM
TPEHYTKY BEOTPABAHUMA OBE3BENE
TOBOJ/bHO KBAJIUTETHE BOJE. O] VI3[ PATIILE
[IPBMX CMPEKEPOBMX GYHAPA Y MAKUIIIKOM

[HOJBY, JO ITYIITAIBLA Y PAJI MAKHUIIIA 2

[TPOTEK/IE CY 122 TOOVHE

PEH TPAIORH OPIAHH30BAHO0I cHADNERALA

Beorpajia BOJIOM JIATHPAJY M3 1002
puMcke Binajaense (110 V gera n.e.) kana je
mirpahen Pumckn rojiooi. Typum ¢y H3rpajiniam
Byubyiepexu, a Aycrpujasnn Bapoimku Bojioro)L
Bpemenom je ciiabuo Kananuwrer npupoiHux
HIBOPA, KOJHMA CY C& HANAJAIE jABHE YeCMe DRHX
BOJLOBO/IA, 12 Ce& HPHCTYIHIID HI'PA/IHH CABPEMEHOL
Beo1pajickor BOJOBOIA, HO HPOJERTY HHKEHepa
Ocrapa Cvpexkepa uz Maunxajma. Bojioro je
LVIITeH ¥ 1o10H 1892, rouuHe, 2 YHHHIO0 14 je §
nepacrux OyHapa y MakuimkoM 10/bY, pe3epeoap 0.4
1700 kydura ua lipeenom rpery u 42km pazeoigue
mpexe. laeao je aneno 2800 kyGuka, wim S0
JIHTADA BOJE 10 CTAHOBHHKY.

YHuTae nepron 01 OCHUBAKA beorpaickor
BOJ0BOAA 00 AAHAC 00CACHKHMIA JC MHTCHIUBHA
M3rPanEba M LUpee beorpasa, y3 cTanad nopact
Opoja cTaHOBHUKA 1 NOTPeHA 34 HOBUM KOMHUUYUHAMA
BOAC. YOOPCIO €4 IPpanoM pacIe W BCroB BOIOBOI,

V3 HCOPCKUIHE HANOPE BpojHUX reHepanyja
3AN0CIACHUX 14 y CBAKOM TpeHyTKy Beorpalanuma
obc3dene noBOBHO KBANUTCTHE Boac. On uzrpanwc
npeux Cupereposux Ovuaapa y Makuiukos nomy, no
nywTawa v pag Maguina 2 nporexac ¢y 122 roaunc.

32 TO BPCMC KOAMYMHA BOAC KOjy Beorpaaciku Boaosoa
auesHO ucnopyud Beorpaljanuma nopacna je ox 2800
Ha 550 000 kybuxka, naxne gsc crorune nyra. Jaunac je
Beorpancku BonoBOA CHOMKCH BOAONPUBPCIHE CHCTCM,
koju Bogom cHadaesa 1.500 000 rpaljana, nenoxynuy
OPUBPEIY M KOMYHAIHC cucTeme rpaaa. [Ipenyselic

cc ynopeno dasu oasoljeeM ynorpedpcHUxX U
arMoc)epekux BOJA, KA0 H yIPABBAEKCM IOCIOBHMA
BC3AHMM 33 CHAOACBALC BOJOM H KAHATUCALLC. [}

fopnHa 2010, 2013,
bpoj notpowaya 50000 430000 600000 950000 1120000 | 1260000 | 1247234 | 1244243 | 1470881 161432
log.npowze.eoge (m3/rop)x103 1875 27000 49570 104028 178398 203551 204119 245386 202537 194932
Kanauwuret nocT. I/ 33 960 1200 3950 6500 10500 10500 11580 11580 11580
3anpemnHa pesepeoapa, m3 5000 78000 82000 176553 181513 197216 197216 219500 219500 219500
Hy»wmHa eogoeogHe mpexe, km A6 166 673 1217 1615 1979 2128 2510 3275 3587
WiHcran. kenauwmer €5 (kW) /HucTa sopal 350 10257 13000 23076 28987 35600 35600 35600 35600 35600
[poceyHa gHeBHa NpoW3B. M3/maH 2800 75342 135440 285008 487427 557674 559230 672290 554896 534060
.| Npoceura cney. notpowsa |/s/gau 56 189 229 369 123 142 118 393 286 253




The first traces of organized water supplying originate from
the period of Raman governing (from | ta V century of the new era)
when Roman Waterworks was constructed. The Turks constructed
Bulbuder, and the Austrians Town Walerworks. In lime, capacity of
natural sources that supplied public fountains of these waterworks
diminished, which initiated the construction of contemporary
Belgrade Waterworks according to the design of an engineer Oskar
Smreker of Manheim. The waterwaorks was put into operation in
1892, and it consisted of five tubular wells in Makis field, a reservoir
of 1700 cubic meters in residential area Crveni krst and 42 km of
distribution network. Daily it produced 2800 cubic meters which
was 50 liters of water per capita.

This whole period since foundation of Belgrade waterworks
untiltoday was marked by intensive construction and spreading
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o 122 YEARS OF BELGRADE WATER SUPPLYING

of Beblgrade,with constant growth of the number of its inhakbi-
tants and constant need for new guantities of water. Waterworks
‘has been growing following the growth of the city with constant
endeavors of numerous generations of employees to provide
residents of Belgrade with sufficient quantities of water. From
the construction of first Smreker's wells in the Makis field until
commissioning of Makié 2 plant 122 years passed. During this
period, water quantity daily produced at the Belgrade water-
works increased from 2800 Lo 550 000 cubic meters, which is two
hundred times. Nowadays, Belgrade waterworks represents a
sophisticated water management system, supplying with water
1,500,000 residents, complete industry and utility systems of the
city. The company also manages removal of used and rain waters,
and activities related to water supplying and channeling.

Vignjica
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Vealiki, kimn







