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N8 ycronumsoro obecneyeHus BOAOW CTpaH LEHTpanbHOA3MaTCKOro

permoHa C Y4eTOM WX 3KOHOMMYECKOro pasBuUTMS W OAHOBPEMEHHO

pelueHns npobaeM oxpaHbl OKpyXxatoLern cpeabl B 6acceHe ApanbCKoro
Mops paspaboTaH KOMMIEKC NPorpamM.

PeweHnunio 3apay no BogocHepexeHuo M paunoHasibHOMY WCMOb30BaHMUIO
BOAHbIX pecypcoB MOCBSLLIEHA NporpaMma «YnpasfieHne BOAHbIMW pecypcamun u
KOHTpOSb B 6accerHax pek AMyaapbs n Coipaapbsa», paspabotaHHas MKBK (HUL
MKBK, BBO Ceipaapbsi) coBMecTHO ¢ "UMA Engineering Ltd".

Ee peanunsauma noMoxeT ABYM 6aCCEHOBbLIM BOAOX03AMCTBEHHbIM 06beanHe-
HusM (BBO) «AMyaapbsa» n «Cbipaapbsi»:

® pewaTtb NpobnemMy obecneyeHns BOAOW rocyAapCTB pernoHa B cCooTBe-
TCTBUWN C IMMUTAMU, YCTaHOB/IEHHbIMW MeXroCyAapCTBEHHOW KOOPANHALMOHHOW
BOAOXO35MCTBEHHOWN KoMumcecuen (MKBK);

® BLINONHATL ONepaTUBHYO pa3paboTKy NaaHoB paboTbl BOAOXPAHUNLL,
1 BOA03ab0poB, pa3BuBas CUCTEMbI YNIpaBAEHUS, MHOPMaLK N CBA3N.

[ns peleHns 3ToM 3aA4aynm HaMevyeHo ocHacTUTb BBO cOBpeMEHHbIMU TEXHN-
YECKMMUN CpeAcTBaMM KOHTPONSA W ynpasfieHns paboTon rmapoTeEXHUYECKUX
COOPYXEHWNN, CpeACTBaMMN CBSA3M U Nepeaayun AaHHbIX.

B HacTosLLee BpeMs NPy CMOHCOPCKOWM NoAAep)KKe MexAyHapoAHbIX OpraHu3a-
LM Ha BOAOXO35IMCTBEHHbIX 06beKTaxX LieHTpanibHOa3MaTCKOro permoHa BHeApS -
IOTCA HOBENLINE CUCTEMbl aBTOMATU3aLMU MTMAPOTEXHUYECKUX COOPYXEHWU.

Llenbto HacToslero npoekTta, BbIMOJIHEHHOIrO NPK CMOHCOPCKOM MOAAEpKKe
LlIBeruapckoro areHTCTBa MexAyHapoAHOro pasBuTusa U koopauHauumn (SDC),
ABNSETCH CO3AaHWe CUCTEMbI MO aBTOMaTU3MPOBaHHOMY KOHTPOJIIO U YNpaBaeHUo
BOAHbIMW pecypcamMum YUKypraHCKoro ruapoysna, Kak TMnoBsoro obbekra gucner-
yepusaumm w asTOMaTM3aUMKM TEXHONOMMYECKUX MpOLLEeCccCOB BOAOAENEHUS B
6acceiHOBOM BOAOX03ANCTBEHHOM 06beauMHeHun «Cbipaapbsa» C NpUMEHEHMEM
nocnefHnx MHMPOPMaLMOHHBLIX U NPOrpaMMHbIX TEXHONOMMI Ha 6a3e paguoTene-
METPUYECKUX CUCTEM.

KpaTkas xapakTtepuctuka o6bekTa

YUKypraHCKuin rmapoysen HaxoauTtcs B coctaBe HapblH-KapagapbMHCKOro
ynpasneHunsa 6BO «Cbipaapbsa». B coctas ruapoysna BXoauT NI0OTUHA Ha p. HapbiH,
rOSIOBHOW perynatop KaHana aonofHutenbHoro nutanus (KAM) wn ronosHowm
perynatop CesepHoro ®epraHckoro kaHana (CoOK).

MeperopaxuBatowasa nnotuHa (puc. 1) cospaet noanop ana obecneveHus
HeobxoanMbIMM pacxodaMu BoAbl kaHanos: npasoro COK u nesoro  KAM.
[MnoTuHa nMeeT 12 NA0CKUX WNTOBbIX ABYXSAPYCHbIX 3aTBOPOB, pasMepamu 10x2,5
M. MponyckHasa crnocobHOCTb BOAOC/AMBHOM MAOTUHLI - 2490 M’/c. FonosHoe
coopyxeHune KAl nMeeT 8 3aTBOPOB HUMXKHErO sipyca U 4 3aTBOpa BEPXHEro sipyca
lwmnpmrHo 2,5 M. ObLias nponyckHas cnocobHoctb 330 M/c.

[onosHoM perynsatop COK vMeeT 6 NAOCKMX 3aTBOPOB pasMepamun 4x2,3 M.
MponyckHas crnocobHocTs 110 M*/c.

CTOK BOAbI HMXe YuKkypraHckoln MIC aBnaeTcs HepaBHOMEPHbBIM U 3aBUCUT OT
3HEepreTMyeckoro pexmnma pabotbl YukypraHckon MIC. KonebaHus pacxonos u
YPOBHS BOAbI HMXHero 6beda YukypraHckon MC gocturatoT cooTBeTCTBEHHO 110-
190 M’/c n 55-115 cM B TeueHune 6-8 4acoB 3a CyTKU. MI3MEHUMBOCTb CTOKA BOAbI,
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CtoumMocTb pa3paboTku

CTouMOCTb pa3paboTkn n BHeAPEHUS CUCTEMbI aBTOMaTM3aunm 1 gucnetTyepm-
3auKMn YUKypraHckoro rmgpoyssna coctasunia 186 toic. gonnapos CLUA.

ABTOMaTtMsauma n Aucrnetyepusaums YUKypraHckoro ruapoysna, ynydiwas
Ka4yecTBo rnpouecca ynpas/ieHUs TMAPOTEXHUYECKMMU COOPYXEHUAMMU TOJIbKO
YuKypraHckoro ruapoysna, obecneumBaeT fiilb YacTb YNPaBASeMOCTU BOAHbIMU
pecypcamu Bcero 6acceiHa p. Coipaapbu.

[anbHenwee pa3BuTME CUCTEMbl aBTOMaTU3auMM W AUCNeTYepu3aunmn
npeaycMaTpuBaeT BKIOYEHNE B CUCTEMY APYTUX TMAPOTEXHUYECKUX COOPYXXEHUN
6acceliHa p. Cbipaapbu, YTO NO3BOJIUT MOHOCTbLIO aBTOMATU3MPOBATb YrpaB/eHne
BOAONOAAYEN KO BCeM NOTpebuTensm.

LlIBeliapckoe areHTCTBO MeXAyHapoAHOro pasBuTUS U koopauHauum, BBO
«Cblpgapbs», HUL MKBK, CAHWUWPW BbINOAHMAM NpeaBapuUTeibHYIO OLEeHKY
CTOMMOCTU OCHALLEHUS OCHOBHbIX coopyxeHuii BBO «Cbipaapbsa» cucrtemamum
SCADA.

Opu1eHTMPOBOYHAsa CTOMMOCTb OCHalleHUst obopyaoBaHuem no ueHam 2000 r.
coctasnseT 2,2 MnH. gonnapos CLUA. Bcero e 3aTtpaTbl Ha TEXHUYECKOEe CcoBep-
LIEHCTBOBaHNE yrnpaBfieHUs BOAHbIMW pecypcaMu, BKIOYatLwee B cebs BoccTa-
HOBJ/IEHWE r’MAPOTEXHUYECKMX COOPYXKEHMN, 06opyaOoBaHNE CUCTEMOM TeNleKOMMY -
HUKaUWN, MOAEPHN3ALMIO MHPOPMALIMOHHBIX CUCTEM, 060pyaOBaHME METPOOri-
YecKoro ueHTpa, obopyaoBaHue AN ynpaBieHUs KayeCTBOM BOAHbIX PECYPCOB U
aKonoruu n ap., coctaeat 7,5 mnH. gonnapos CLUA.
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Kone6anusi ctoka Boab! Ha rugponocTte M1 - 02

Pacxof 1 ypoBeHb BOAb!
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Puc. 13. CpaBHuTENbHbIE M3MEHEHUS KonebaHns YPOBHS U
pacxoaa Boabl (NpumMep)

T.e. KonebaHua pacxonoB BoAbl B 60nblIMX Npefenax 3a KOPOTKUMA MPOMEXYTOK
BPEMEHMW, YCNOXHSET OnepaTMBHOE YynpasfieHWe BoOAOpacrnpefesieHneM Mexay
CeBepHbIM PepraHcKkuUM kKaHanoM 1 KaHanoM 4oMNOAHUTENBHOMO NMUTaHKS.

YukypraHckui ruapoysen no npoekty ACYB «Cbipaapbs» B 1978-1980 rr. 6bin
OCHalleH cuctemMamu TenemexaHukn TK-132 ¢ KOHTponupyeMbiMK nyHkTamm K-
130. C noMoLLblO BHEAPEHHOW CUCTEMbI TEIEMEXAHUKN AMCNETHEp rMApoy3na uMen
BO3MOXHOCTb OCYLLECTBNATDb:

® MNCTAHUMOHHbBIA W MECTHbI KOHTPO/Ib YPOBHEN BEPXHUX U HUMKHUX
6bedoB KaHanoB;

® 11CTaHUMOHHOE Y MECTHOE yrpaBJieHMe 3aTBOpaMu N0TUHbI r’Mapoy3na,
COKwn KAM.

ABTOMaTnyeckoe perynmpoBaHune, cbop, xpaHeHne n 06paboTka AaHHbIX B 3TOM
CUCTeMe He OCyLLecTBNSA0Ch. [lJaHHble BPYYHYIO permcTpupoBanunucb B gucnetyep-
CKOM XYypHane exe4vacHo. lanee no tenedoHy AaHHbIe NepeaaBannce B Aucnetyep-
CKWUI MYHKT TEPPUTOPUANBbHOIO ynpaBiieHns ANns AanbHelwen 06paboTku.

Puc. 1. MnoTuHa Y4KypraHckoro ruapoysna:
a - BUA C BepxHero bbeda;
6 - Bua cboky

K 2002 roay u3-3a MopanbHOro U u3nM4eckoro M3Hoca W BbiXxoAa OTAENbHbIX
3/1EMEHTOB U3 CTPOS, CUCTEMa TenemexaHnkn TK-132 yxe paboTana HeyCTOn4YnBo m
HeHazexHo. Habnoganucb CpbiBbl NPU AUCTAHLMOHHOM KOHTPOJIE U yMNpaB/ieHuH,
13-3a KOTOPbIX NOSABUINCH 3HAYUTE/bHbIE OLLMOKM 1 OTK/IOHEHUS PEXMMOB BOAOPaC-
npeaenenuns Ha kaHanax COK 1 KAM oT UX TMMUTUPOBAHHbIX 3HAYEHUN.

C uenbto ctabunmsaumm Bogornogadm B kaHanbl COK wn KAMN, a Takxe ans
yny4lweHns pexrnmoB paboTbl YUKypraHckoro ruapoysna 6bia1 npeanoxeH HacTos-
LM MPOeKT.

OCHOBHbIM Ha3Ha4YeHMEM NpoeKTa SBWIOCb BHEAPEHMNE Ha BOAOXO3SMCTBEHHOM
06beKTe BbICOKOHAAEXHOW CUCTEMbI MOHUTOPUHIA U peLleHne 3a4a4un onepaTMBHOro
ynpasfieHus BoAopacrpefeneHueM Ha ruapoysfse B aBTOMaTU3MPOBAHHOM W
WHTEPAKTUBHOM pexunmax.

PaspaboTkoli paboyero npoekta 3aHMManocb Manoe npeanpuatne «CUTMA»
(Kblpreizckas Pecny6bnuka).
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3apaum aBTOMaTM3aLU MU U AUCNEeTYEpU3aLmm

OcHoBHas 3ajadya aBToMaTmMsaumm - crabunmsaumsa 3agaHHOro pacxosa Boabl
B CeBepHbin ®epraHckmin kaHan n KA nyTemM COOTBETCTBYHOLWEro yrnpasieHus
3/1eKTPONpMBOAAMM 3aTBOPOB MOSIOBHOIO PErynaTopa Wan nioTUHbI.

Heb6onbluas perynupytouias eMkocTb - 120-150 Thic. M® - 06ecneunT «cpesKky»
pe3knx konebaHuii pacxoAoB BOAbl B BepxHeM bGbede 3a cyeT HaKOoMIeHus U
cpaboTku o6beMa BOAbl B HEM.

OCHOBHble DYHKLMM aBTOMATU3MPOBAHHOM CUCTEMBI:

® CTaHUMOHHOE N3MepeHne YpPOBHEN, pacxoA0B, MUHepanu3saLumm Boabl
N CTENEeHU OTKPbITUS 3aTBOPOB M’MAPOTEXHNYECKMX COOPYXKEHWUIA;

® aBpTOMaTUYECKOE perynmpoBaHme ypoBHEN U pacXoAoB BOAbl rTMAPOTEX-
HUYECKNX COOPYXEHNIA;

® uCTaHUMOHHOE obHapyXeHne W yCTpaHeHWe HeucnpaBHOCTEN
060pyA0BaHNS CUCTEMbI U TMAPOTEXHUYECKNX COOPYIXKEHWNI.

OcHoBHas 3ajadva agucneTyepusaumm - aBTOMaTU3MpPoBaHHbIN c6op, 0bpaboT-
Ka, XpaHeHue n npeacTasneHme nHbopMaLnm 0 COCTOSHUN 06bekTa, ero TeEXHO0-
rmyeckmx napaMeTpax M obecneyeHve yCnoBuMA AN8 aBTOMAaTUM3MPOBAHHOMO
yrnpaBfieH1s BogopacnpeseeHneM.

OCHOBHbIE PYHKLMW CUCTEMbI ANCMIETYEPU3ALINN:

® HenpepblBHbIN c6op, XpaHeHne n 0bpaboTka M3MEPEHHbIX AAaHHbIX Ha
KOMMbIOTEPAX FOSIOBHOIO COOPYXEHUS N ANCMETYEPCKOro NyHKTA;

® NNCTaHUMOHHOE W MeCTHOE yrnpaBfieHWe OTAEeNIbHbIMKM 3aTBOPaMu U
rpynnamu 3aTBOPOB Ha FOJI0OBHOM COOPYXXEHUU C ANCMETYEPCKOro NYHKTA;

® HenpepblBHas CBA3b FO/IOBHOMO COOPY>XEHUS C ANCMETHYEPCKUM MYHKTOM
n BBO «Cbipaapbs»;

® MOBbIWEHWE TOYHOCTM BOAOyYeTa W AoBepus BogonoTpebutenein K
ynpaBsfieH1I0 BOAHbIMU pecypcamu.

OcyuiecTB/ieHMUe NpoeKTa

B coctas npoekTa 6b11 BKOYEHbI cneaytoLime paboThbl:

- CTPOUTENbHO-MOHTaXHble paboTbl MO MOArOTOBKE K BHEAPEHMIO CUCTEMbI
aBTOMaTu3aunun 1 AncneTyepmsaumm;

- coCTaBrieHne paboyero npoekTa;

- KOMMAeKTauus, MOHTaX W Hanagka KOMMeKCa TeXHUYECKUX CpeacTs
(AaTUYMKM NONOXEHUSA 3aTBOPOB, YPOBHEN U MUHEpanu3aumn; npeobpasosaTtenu,
KOHTpOJ1epbl, MOAY/IM BBOAA M BbIBOAA, KOMMbIOTEPDI, PaAMOCTaHUNN 1 Ap.);

- pazpaboTka NporpaMMHOro KOMMJeKca 1 ero HacTporika;

- MOHUTOPWHT BbIMOJIHEHWUS NPOEKTa M OMbITHAas 3KCnayaTaums.

CTpouTeNbHO-MOHTaXxHble paboTbl NO NOArOTOBKE K BHEAPEHMIO CTOMMOCTbLIO
okono 40 Teic. gonnapos CLA BbinoaHsanucb cunamm b6BO «Ceipaapbs». CocTtas-
neHve pabouero npoekTa, KOMMJEKTauusi, MOHTaX W Hanagka KoMmmniekca
TeXHUYECKMX CPeACTB, a Takxke pa3paboTka koMnaekca nporpaMm 6bisiv BbINOHE-
Hbl MIN «Curma». MeToanyeckoe pyKOBOACTBO, 3KCNepTU3a NpoeKTa, MOHUTOPUHT
BbIMOJ/IHEHNSA KOHTPaKTa M OMNbITHas aKCnyaTauns ocyLecTBasAach cneyumanmcra-
Mu BBO «Cbipgapbs» n HALL MKBK.

Bo Bcex paboTax npoekTa aKTMBHO Yy4yacTBOBanW cneuuanuctbl HapbiH-
KapagapbuHckoro ynpasneHuns BBO «Coipaapbs».
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Puc.12. Pe3ynbTaTbl paboTbl cMCTEMbI CTabuimMsaunm pacxonos
BOAbl Ha kaHanax COK n KAM 3a 02.08.2002 r. (npumep)
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B pe3ynbTaTe BHeApeHUS Ha YUKYPraHCKOM rMapoy3/ie CUCTEMbl aBToOMaTm3a-
uMn 1M amcnetyepusauum ctabunuampoBaHa Bogonogayva Ha COK m cHuxeHa
amnnuTtyaa konebaHus sogonogaum Ha KAM. Cuctema pabotaeTt 6ecnepeboliHo,
BbIMOJIHSAS BO3/10)KEHHbIE Ha Hee PyHKLUN.

Ha puc. 12 B kayecTBe npuMmepa npuBeneHbl pesysibTaTbl paboTbl CUCTEMbI
ctabunmsaumm pacxonoB BoAbl Ha kaHanax COK n KAM 3a 2 aerycta 2002 r. Ha
pUCYHKE OTYETIMBO BUAHO, YTO, XOTS KonebaHns ypoBHSA BOAbl BEpxHero bbeda
nponcxoasaTt B npenenax 484,0-484,8 M, 3HaueHMs pacxoAoB BOAbl B KaHasax
KAOM n COK ropasao ctabunbHen, Tak Kak CUCTEMa perynmMpoBaHust UCNOSb3yeT
pEe3epBHYI0 EMKOCTb BepxHero bbeda YukypraHckoro rugpoysna. OTKIOHeHue
MeXAy 3aAaHHbIMU U PaKTUYECKUMWN peXMMaMmn B HACTosILLLee BpeMs He MpeBbl-
waet 1-2 %. PaHee 3Tn oTKNOHeHUs cocTaBnsnm 7-10 % oT 3agaHHbIX 3HAYEHUN.

Ha puc. 13 nokasaHbl CpaBHUTENbHble M3MEHeHUs KonebaHus YpPOBHS W
pacxoaa Boabl Ha M1 02, I'M YukypraH n pacxoaa no obbekTam YUKypraHckoro
rmapoysna 3a nepBylo Aekady WIOHSA. SICHO BMAHA CTabuibHOCTbL BOAOMOAauM B
kaHan COK.

OCHOBHbIMW AOCTOMHCTBAMW aBTOMATU3UPOBAHHOW CUCTEMbl KOHTPONS W
ynpaBfieHns SBNAOTCA:

® NoBbIEHME TOYHOCTU N3MEPEHNS YPOBHEN, pacXo4oB U MUHepanun3a-
UMM BOAbI, @ TakXe CTerneHu OTKPbITUSA 3aTBOPOB MAPOTEXHUYECKUX COOpYXKe-
HUW - 3@ CYET NPUMEHEHUSI COBPEMEHHbIX TEXHUYECKUX CPeACTB U3MEPEHUS U
y4yeTa BOAHbIX peCypCOB MOrpeLHOCTb N3MEpPEHUs MO pacxoay CHUXeHa ¢ 5 fo 2-
3 %;

® yyylweHne nHhopMaUMOHHOro obecneyeHuns - 3a CHET HEMPEPbLIBHOIO
cbopa, xpaHeHUss U 06paboOTKM M3MEPEHHbIX 3HAaYEeHWI YPOBHEN U pPacxonoB
BOZbl B KOMMblOTEPAX;

® [oBbIWEHWE ONepaTUBHOCTM W TOYHOCTM YNpaBfieHUS BOAHbLIMMU
pecypcamu 3a c4eT yBeIMYEHUS CKOPOCTM NoslydeHus n o6paboTku nHdbopmauum
0 TEXHOOMMYECKOM MpoLecce U MPUHATUS peLLeHuns ;

® MoBbIWEHME ONepaTUBHOCTN OBHAPYXKEHUS U YCTPaAHEHUA Hencrnpas-
HocTel 060pyAoBaHMS CUCTEMbI YNPAB/IEHUS U TMAPOTEXHNUUYECKUX COOPY>KEHWNIA.
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MpuyHUMN pa6oTbl

AHanorosble curHanbl 06 ypoBHsX BoAbl B p. HapbiH, KAMN n COK nocTtynatoT oT
4 rMApOMEeTpUYEcKUX MOCTOB, OCHALLEHHbIX MOMJaBKOBbIMM AaTYMKaAMW YPOBHS,
BbIHOCHbIMW BOAOMEPHbIMW pelkaMu U yCTpPOMCTBaMM AUCTAHLMOHHOW nepefayu
MHbOpMauUnn: oanH B BEpxXHEM bbede, BTOPON - B HMXKHEM Bbede, TpeTuit - Ha KA
M yeTBepThIl - Ha COK.

MpuBOAbI NIOCKMX 3aTBOPOB OCHALLEHbl MEXaHNYECKUMWN AaTyMKaMun nosioxe-
HVS 3aTBOpaA C YCTPOMCTBAaMM ANCTaHUMOHHOM nepeaayn Ansa noayvyeHns aHanoro-
BbIX CUTHaN0B 06 MX (PaKTUUYECKOM NOSIOXKEHNN.

COCTOSIHME MCMOMIHUTENbHbBIX MEXaHW3MOB KOHTPOSIMPYETCS MO CAeAylowuM
ONCKPETHbIM CUTHanam: 0 HaJM4Ynn NUTaHUs, AMCTAHLUMOHHOMY/MECTHOMY peXnMy
paboTbl, cpabaTbiBaHMIO 3aLUNTbI OT Neperpyskun npmusoaa (puc.2).

Bce aHanoroBble M AWCKPETHble CUrHanbl C npeobpasoBaTenei M CTaHUMMA
ynpaBrieHns nepeaatTcs rno cneumanbHbiM KabenbHbIM IMHUAM CBA3M Ha BXOAHbIE
moaynu DIN u AIN, KOTOpble KOMMYTUPYIOTCA WUHTENNIEKTYasIbHbIM KOHTPOJIEPOM
(puc. 3). Bce moaynm BBOAA/BbIBOAA CUIHANOB pa3MeLlleHbl B Tpex wkadax KTC,
ycTaHoBneHHbIX B A rugpoy3ana (puc. 4).

Ha ruapoysne obopynoBaH u 3KCNAyaTUPYETCS KOHTPOJbHbIV AUCNETYEPCKUIN
nyHKT (AMN) rmapoysna, B KOTOPOM KPYr10CYTOYHO AEXYPUT AUCMETYEp-0nepaTop.
Ha Hero Bo3n0XeHa 06493aHHOCTb MO HAbNIOAEHMIO 338 COCTOSAHUEM U (PYHKLIMOHN-
pOBaHMEM rMAPOTEXHNYECKMX COOPYXKEHUI, obecneyeHmne BbINOIHEH NS 3a4aHHOMO
pexwunma, BeAeHUs XXypHana HabntoaeHu n pacnopskeHnin, onepaTtuBHOM CBSA3N C
aucnetyepamm HapbiH-CbipAapbMHCKOro OTAeNleHuMs B . YukypraH, HapbiH-
KapaaapbuHckoro ynpasneHus B r. Kyriranbsipe n b6BO «Cbipaapbs» B . TallKeH-
Te. CBSA3b OCYLLECTBASETCS C MOMOLLbIO TeNedOHOB 1 paumu.

MHTennekTyanbHbIl KOHTPONEep CBSi3aH C MepCOHaNbHbIM KOMMbIOTEPOM
ancnetyepa, pasMelleHHbiM B Al rmapoysna, KOTOPbIA SBASETCS OCHOBHbIM
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Puc. 2. Wkad ana MecTtHoro Puc. 3. WWkad c npeobpazoBaTtensimu
yrnpasfieH1s 3aTBOpamMu



-

Puc. 4. lWkad kKoHTponepoBs
C MOAY/SIMM BBOAA M BbIBOAA

3BEHOM CUCTEeMbl AMCMETYEPCKOro ynpasne-
HWUS, TMPOU3BOAAWMM pacyeT TeKyLWwmx
3HaYeHU pacxoAoB BOAbl U aBTOMATU3UPO-
BaHHOe yrnpaBJ/ieHWe 3aTBopamMu AN
obecneyeHuns 3a4aHHOro pexuma BoAOMOMb-
30BaHuA.

DyHKLUMOHaNbHasa cxemMa aBTOMaTU3auum
MNAOTUHBI Y4YKypraHckoro rwuapoysna
rnokasaHa Ha puc.5. Cxema TenekoMMyHuKa-
LMl npuBeaeHa Ha puc.6.

WHTennekTyanbHbIn KOHTpOMJEp no
KabenbHbIM JIMHMAM CBA3M WMAM NO paavo
nepepaet MH@OpMauul B CeTb AUCreTvep-
CKMX nepcoHanbHbix kKomnbtoTepos (MMK),
pa3smelleHHblx B Al rugpoysna.

MK cnyxaT ans oTobpaxeHus NoayyeH-
HOM nHdopmaumm, ee o6paboTku n popmmpo-
BaHWS peXnNMOB paboTbl COOPYXKEHNS.
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Puc. 5. ®yHKUMOHaNbHas cxemMa aBToMaTU3aumu NMJOTUHbI YUKYPraHCKOro

rmapoysna

- onpeaeneHne oTkNoHeHus (oWwmbKM) NoYacoBOro CyToO4HOro HabnoaeHns no
CpaBHeHu0 ¢ uHdopMauner cuctembl TenensmepeHuns (cuctemol SCADA);

- COCTaB/IeHMe 0TYeTOB 0 paboTe cMCTeM TenlensmepeHmns (NpoToTUNna CUCTEMbI
SCADA) 1 06paboTkn AaHHbIX.

PesynbTaTtbi On bITHOMN SKCnlyaTaumm

OfHOM M3 OCHOBHbIX 3aJa4y CUCTEMbl SBASETCS MOBbIWEHUE CTabuibHOCTH
BOAOMOAAYM M TOYHOCTM BoAoyYeTa Ha kaHanax COK u KAM npu konebaHusx
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Puc. 11. DkpaH HaACTPOWKN CUCTEMBI

pacxoaa BoAbl B BepxHeM bbede rmapoy3sna. AucneTtdep YUKypraHcKoro rupoys-
na, B 3aBUCMMOCTU OT NPUXOASLLErO pacxoAa BOAbl M NMMUTOB Ha kaHanax COK n
KM, ycTaHaBnMBaeT 3aAaHus Ha perynsiTtopbl pacxoa BoAbl HA 3TUX KaHanax.
CtabunbHocTb Bogonoaaun Ha COK n KAl obecneynBaeTcsi CUCTEMOM aBTOMaTU-
YeCKOoro perynvMpoBaHus rmapoysna 3a CYET UCMNONb30BaHUs pe3epBHON eMKOCTH
BepxHero 6beda 1 cbpoca nsanumLLKa Boabl B HUXKHUN 6bed NNOTUHbI YUKYpPraHCKo-
roruapoysna.

TOYHOCTb KOHTPOJIS YPOBHEN BOAbI M MOJIOXEHUS 3aTBOPOB + 1 cM. KauecTBo
perynMpoBaHusi onpefensieTca W3 YyCnoBMS, 4YTO CTabunmsaums 3aAaHHOro
pacxoda NpovM3BOAMTCS MO PacCYMTAHHON B 3aBUCUMMOCTM OT YPOBHS BOAbI
Be/IMUMHE pacxoa. YrpaBneHue anekTponpueoaamMm 3aTBOPOB NponssoamnTcs 6e3
rnepeperyinpoBaHns MyTeM W3MEHEHUS CTEMNEeHW OTKPbITUS BCEX 3aTBOPOB
OAHOBPEMEHHO MM MO 3aAaHUKO AUCNeTdyepa - OTAEeNIbHbIMU ABYMSI-TPEMS UK
6onee 3aTBOpPaAMMU.
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Puc. 10. DkpaH AnarHoCTuKu

Ha skpaHe «HacTpovika cucTeMbl» yCTaHaBAMBAKOTCA 3aAaHnsa Ans nporpam-
Mbl-aBTOpPEerynaTopa n nonpasoyHble KO3P@PULUMEHTbI ANa pacyeTa pacxoha Boabl
B KaHanax v pexxvma paboTbl aBTOpery/iMpoBaHus B LIeSIOM.

CneunanbHo pa3paboTaHHas <«WHCTpPyKUMS onepaTopy MO 3KcrayaTauuu
CUCTEMbl aBTOMaTM3auMM M AWCNeTYepusaumm YUKYpraHckoro ruapoysna B
YCNOBUWSIX OMNbITHOWM 3KCNyaTauumn» no3BosseT yrnpasasTb CUCTEMOM B LIESIOM.

CuctemMa apxuBaunM TEXHONOMMUYECKOW U 3KCMayaTauuoHHOW uHdopmaummn
aBTOMaTMYECKM COXpaHAeT OCHOBHblE TEXHOOrMYecKne nokasaTtenu kaxasie 10
MWHYT B BUAE OTAENbHbIX hanioB, aHanmM3 KOTOPbIX AaeT BO3MOXHOCTb OLEHUTb
paboTy cucTeMbl.

Baza paHHbIX Ana o6paboTkum WHbOpMaLMM CUCTEMbl aBToMaTU3auMM W
avcnetyepmsaummn (cuctembl SCADA) YukypraHckoro rmgpoysna Ha peke HapbiH
npeaHasHayeHa ans MMnNopTa, XpaHeHus, nepepaboTkn 1 Bblaaun nHdopmaLumm o
paboTe AaHHOW CUCTEMBI.

Ba3a AaHHbIX NO3BONSET pellaTh CeayoLlne 3aaun:

- UMNOPT MHDOPMaLUM CUCTEMbI @BTOMATU3aUMK U gucneTyepmsaumnm (cmucre-
Mbl SCADA) B 6a3y gaHHbIix MS Access ans xpaHeHust n 06paboTku Npu peleHnmn
3KCMNyaTaunoHHbIX 3a4ayY;

- BbIYMC/IEHNE N XPaHEHWe CpeAHeCYTOYHbIX, CpeAHefeKaAHbIX U cpeaHeMe-
CSIYHbIX 3HAaYEHUM N3MEPEHHbIX AaHHbIX;

- BBOA AaHHbIX MOYaCcoOBOro CyTOYHOro BU3yanbHoro HabnwoaeHus (06bl4HOro
MeToAa), BbIYMCIEHME W XpaHeHWe CpefHEeCYTOYHbIX, CpeaHeaAeKaAHbIX W
cpeAHeMecsYHbIX 3Ha4YeHWI AaHHbIX HabnoaeHus;
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Puc. 6. Cxema TenekoMMyHMKaLMn YUYKypraHcKoro ruapoysna

Ynpasnstowme curHanbl ¢ MK nocTynarT Ha UHTeNNeKTyanbHbIN KOHTPOIEp 1
yepes BbIxoaHble Moaynn JOUT obpaTHO Ha CTaHUMIO ynpaB/ieHUs 3aTBOPaMu.

C knasuatypbl MK npu Heob6XoAMMOCTM MOXHO AUCTAHUMOHHO YNpaBsTb
paboToi 3aTBOPOB, NPV 3TOM BCe PYHKLMM NO AUCMETYEPM3ALMN COXPAHAIOTCS.

Oucnetuepckuii MK B AN ruapoysna yepes pagmomoaem Z-MR KOHTponsiepa u
pagmoctaHuuioo YKB-gmManasoHa CBf3aH C KOHTpOJ/epamMu M KOMMbKOTEpamu,
YCT@HOBJ/IEHHbIMUN B AUCMNETYEPCKMX MYHKTaX B ropoaax YukypraHe n KynraHospe.

CuctemMa aucnertyepusanmm paccymTaHa Ha KpyrioCyTouHyo paboTy. Cucrtema
obopynoBaHa UCTOYHUKOM HecnepebolriHoro nuTaHus, obecrneumnsaroLwMm paboToc-
nocobHOCTb KoMnbloTepa M wkados KTC NnpMMepHO B TEYEHWE OAHOMO Yaca, nocsne
yero, eCM 3N1eKTponMTaHne He BOCCTaHOB/IEHO, CUCTEMA BbIK/TIOYAETCA aBTOMaTh-
Yecku.

Oco6eHHOCTH NporpaMMHoOro o6ecneueHus

Mpw 3arpyske komnbtoTepa AN ruapoysna (puc.7) aBToMaTUyecKku 3anyckaeTcst
nporpamMma OTO6GpaxXeHUst U YyMnpaBleHWss CUCTEMON, Moc/ie 4Yero Ha 3KpaHe
NosIBNISIETCS OCHOBHOW 3KpaH CUCTEMbl C YMpOLEeHHbIM u306paxkeHneM obuiel
CXeMbl YUYKypraHckoro rugpoysna (puc.8).



Puc. 7. Paboyee mecTo aucnertyepa-
ornepaTopa rmapoysna

Ha aToli cxeme oTob6paxatorcs:

- MOKa3aHus [aTYMKOB YypoBHel BepxHero 6beda, COK m KAM, koTopbie
BbIBOASTCS B MeTpax no banTuiickoi cuctemMe oTcyeTa;

- pacyeTHbIe 3HaYeHus pacxoaa (B M’/c);

- CcxemaTumyeckoe u3obpaxeHue Kaxaoro 3aTeBopa, C oTobpaxeHuem ero
COCTOSIHWS B AAHHbI MOMEHT;

- ABa rpadwuka, nokasbiBalolMe U3MeHeHMS 3a nocneaHue 2,5 yaca ypoBHen
HMXHero 6beda COK n KA, TpeTuit - uM3MeHeHMe ypOBHS BepxHero bbeda u
pacxona yepes nyoTUHY.

Psaom c KaxabiM perynsiTopoM pacrnofioXeHa KHomka «YnpasneHue», npu
Ha)aTUWM Ha KOTOPYIO BbIBOAUTCS 3KpaH «YMNpaBneHne» AaHHbIM rMapoTexHuyec-
KUM coopy>xeHunem (puc.9).

Ha pnaHHOM 3KpaHe, KOTOPbIN aHanorvyeH ans kKaxaoro perynatopa (KAM,
COK un rngpoysna), otobpaxaeTcsi cxeMaTuyHoe maobpakeHne BCeX 3aTBOPOB
[aHHOI0 rMAPOTEXHNYECKOIO COOPYXEHMS W AaeTcs MHbOopMauus, XxapakTepusy-
foLLLAsA COCTOSIHWE 3aTBOPa M €ro PeXnM yrnpasieHus.

Takxe MOXHO MepenTn K akpaHaM «[narHocTnka» n «Hactpoika cucTtembl»
(puc. 10, 11).

Ha paHHOM 3KkpaHe oTobpa)katoTcs BCe COOMHble CUTyauuu ANs KaXaoro
3aTBOpa.

Mo ropwusoHTanu Tabnuubl OT/IOXKEHbl HOMepa 3aTBOPOB, MO BepTMKan -
cbOMHble CUTyauuu, Ha nepecevyeHun HaxoAUTCS WHAMKATOp. 3eNeHbln uBeT
MHAMKaToOpa CUrHaINM3UPYET 0 HOpManbHOM paboTe, KpacHbIl - 06 oLwmnbKe.
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Puc. 8. OcHoBHOWM pabounii akpaH ans paboTbl onepaTopa
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P1C.9. DKpaH ynpaBieHns ruapoTeXHUUYECKMMM COOPYXKEHNAMM



