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N8 ycronumBoro obecneyeHus BOAOW CTpaH LEHTpasbHOA3MaTCKOro

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 MporpaMmMa «YnpasfieHne BOAHbIMWU pecypcamun u
KOHTpOJb B 6accerHax pek AMyaapbs n Coipaapbsa», paspabotaHHas MKBK (HUL
MKBK, BBO Ceipaapbsi) coBMecTHo c "UMA Engineering Ltd".

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

® pewaTtb NpobnemMy obecneyeHns BOAOW rocyAapCTB pernoHa B cCooTBe-
TCTBUWN C IMMUTAMM, YCTAaHOB/IEHHbIMW MeXroCyAapCTBEHHOW KOOPANHALMOHHOW
BOAOX035MCTBEHHOW KoMuccuen (MKBK);

® BbLINONHATL ONepaTUBHYO pa3paboTKy NaaHoB paboTbl BOAOXPAHUNLL,
1 BOA03abopoB, pa3BuBas CUCTEMbI YNpaBAEHUS, MHPOPMaLNK 1 CBA3N.

[ns pelweHns 3ToM 3aA4aynm HaMevyeHo oCcHacTUTb BBO cOBpeMEeHHbIMU TEXHN-
YECKMMUN CpeAcTBaMM KOHTPONSA W ynpasieHus paboTon rmapoTeEXHUYECKUX
COOPYXEHWNN, CpeACTBaMMN CBA3M U Nepeaayun AaHHbIX.

B HacToslLLee BpeMs NPy CMOHCOPCKOWM NoAAep)KKe MexAyHapoAHbIX OpraHn3a-
LM Ha BOAOXO3SMCTBEHHbIX 06beKTaxX LieHTpasnibHOa3MaTCKOro permoHa BHeAps -
I0TCA HOBENLINE CUCTEMbI aBTOMATU3aL MU MTMAPOTEXHUYECKUX COOPYXEHWUN.

Llenbto HacToslero npoekTta, BbIMOJHEHHONO NPW CMOHCOPCKOM MOAAEpKKe
LlIBeruapckoro areHTCTBa MexAyHapoAHOro pasBuTusa M koopauHauumn (SDC),
ABNSAETCH CO3AaHNe CUCTEMbI MO aBTOMaTU3MPOBaHHOMY KOHTPOJIIO U YNpaBieHUo
BOAHbIMW pecypcamMum YUKypraHCKoro ruapoysna, Kak TMnoBsoro obbekra gucner-
yepusaumm u asTOMaTM3aUMKM TEXHONOMMYECKUX MpPOLEeCcCOB BOAOAENEHUS B
6acceiHOBOM BOAOX03ANCTBEHHOM 06beauMHeHun «Cbipaapbsa» C NpUMEHEHUEM
nocnefHnx MHMPOPMaLMOHHBLIX U NPOrpaMMHbIX TEXHONOMMI Ha 6a3e paguoTene-
METPUYECKMX CUCTEM.

KpaTkas xapakTtepuctuka o6bekTa

YUKypraHCKuin rmapoysen HaxoauTcs B coctaBe HapblH-KapagapbMHCKOro
ynpasneHunsa 6BO «Cbipaapbsa». B coctas ruapoysna BXoauT NI0OTUHA Ha p. HapbiH,
rOSIOBHOM perynatop KaHana ponofnHutenbHoro nutanus (KAM) wm ronosHowm
perynatop CeBepHoro ®epraHckoro kaHana (CoOK).

MeperopaxuBatowasa nnotuHa (puc. 1) cospaet noanop ana obecneveHus
HeobxoanMbIMM pacxodaMu BoAbl kKaHanos: npasoro COK u nesoro  KAM.
[MnoTuHa nMeeT 12 NA0CKUX WNTOBLIX ABYXSPYCHbIX 3aTBOPOB, pasMmepamu 10x2,5
M. MponyckHas cnocobHOCTb BOAOC/AMBHOM MAOTUHLI - 2490 M°/c. [onosHoe
coopyxeHune KAIM nMeeT 8 3aTBOPOB HUMXKHErO sipyca U 4 3aTBOpPa BEPXHEro sipyca
lwmnpmrHom 2,5 M. ObLias nponyckHas cnocobHoctb 330 M*/c.

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

CTOK BOAbI HMXe YukypraHckoln MC aBnaeTcs HepaBHOMEPHbIM M 3aBUCUT OT
3HEepreTMyeckoro pexmma pabotbl YukypraHckon MIC. KonebaHus pacxonos u
YPOBHS BOAbI HMXXHero 6beda YukypraHckon MC gocturaroT cooTBeTCTBEHHO 110-
190 M’/c n 55-115 cM B TeueHune 6-8 4acoB 3a CyTKU. MI3MEHUMBOCTb CTOKA BOAbI,
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CrtoumMocTb pa3paboTku

CTonMOCTb 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 COOPYXEHUAMU TOJIbKO
YuKypraHckoro ruapoysna, obecneumBaeT fiMilb YacTb YNPaBAseMOCTU BOAHbIMU
pecypcamu Bcero 6acceiHa p. Coipaapbu.

[anbHenwee pa3BuTME CUCTEMbl aBTOMaTU3auMM W AUCNETYepu3aunmn
npeaycMaTpuBaeT BKIIOYEHNE B CUCTEMY APYTUX MTMAPOTEXHUYECKUX COOPYXXEHUN
6accelina p. CbipAapby, YTO NO3BOSINT MNOJIHOCTBLIO aBTOMaTU3MpPOBaTb yNpaBrieHne
BOAONOAAYEN KO BCeM NOTpebuTensm.

LlIBeliapckoe areHTCTBO MeXAyHapoAHOro pasBuTuMsS U koopauHauum, BBO
«Cblpgapbs», HUL MKBK, CAHWUWPW BbINOAHMAM NpeaBapuUTENibHYIO OLIEeHKY
CTOMMOCTW OCHALLEHNS OCHOBHbIX coopyxeHui BBO «Cbipaapbsa» cucrtemamu
SCADA.

Opu1eHTMPOBOYHAsa CTOMMOCTb OCHalleHnst obopyaoBaHuem no ueHam 2000 r.
coctasnseT 2,2 MnH. gonnapos CLUA. Bcero »e 3aTtpaTbl Ha TEXHUYECKOEe CcoBep-
LEeHCTBOBaHME yrnpasieHus BOAHbIMW pecypcaMun, BKI4awlee B ceba BoccTa-
HOBJ/IEHWE r’MAPOTEXHUYECKMX COOPYXEHMN, 060pyaoBaHNE CUCTEMOM TeNIeKOMMY -
HUKaUWN, MOAEPHN3ALMIO MHPOPMALIMOHHBIX CMCTeM, 060pyaoBaHME METPOOru-
YecKoro ueHTpa, obopyaoBaHue Ana ynpaBieHUs KayeCTBOM BOAHbIX PECYPCOB U
aKonoruu n ap., coctaeat 7,5 MmnH. gonnapos CLUA.
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Puc. 13. CpaBHuTENbHbIE M3MEHEHUS KonebaHns YPOBHS U
pacxoaa Boabl (NpumMep)

T.e. KonebaHua pacxonosB BoAbl B 60nblIMX Npefenax 3a KOPOTKUMA MPOMEXYTOK
BPEMEHW, YCNOXHSAET OnepaTMBHOE YynpasfieHWe BoOAOpacrnpefesieHneM Mexay
CeBepHbIM PepraHckuUM kaHanoM 1 KaHanoM 4oNOAHUTENBHOMO NMUTaHKS.

YukypraHckui ruapoysen no npoekty ACYB «Coippapbs» B 1978-1980 rr. 6bin
OCHalleH cucteMamu TenemexaHukm TK-132 ¢ KOHTponumpyeMbiMW nyHkTamm K-
130. C noMoLLblO BHEAPEHHOW CUCTEMbI TEIEMEXAHUKWN AMCNEeTHep rMapoy3na uMen
BO3MOXHOCTb OCYLLECTBNATb:

® MNCTAHUMOHHbBIA W MECTHbI KOHTPOJIb YPOBHEN BEPXHUX U HUMKHUX
6bedoB KaHanoB;

® 1CTaHUMOHHOE M MECTHOE yrpaBJieHMe 3aTBOpaMu MNI0TUHbI r’Mapoy3na,
COKwn KAM.

ABTOMaTnyeckoe perynmpoBaHune, cbop, XxpaHeHne n 06paboTka AaHHbIX B 3TOM
CcUCTeMe He OCyLLecTBNSA0Ch. [lJaHHble BPYYHYIO pPermcTpupoBanuncb B gucnetyep-
CKOM XYypHane exe4vacHo. lanee no tenedoHy AaHHble NepeaaBannch B Aucnetyep-
CKWI NYHKT TEPPUTOPUANBbHOIO yNpaBiieHns ANns AanbHelwen 06paboTku.

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

K 2002 roay u3-3a MoOpanbHOro u uU3nM4eckoro M3Hoca W BbiXoAa OTAENbHbIX
3/1eMEHTOB U3 CTPOS, CUCTeMa TenemexaHnkn TK-132 yxe paboTana HeyCTOn4YnBo m
HeHazexHo. Habnoganucb CpbiBbl NPU AUCTAHLMOHHOM KOHTPOJIE U yMNpaBfieHuu,
M3-3a KOTOPbIX NOSABUINCH 3HAYUTE/bHbIE OLLIMOKM 1 OTK/TOHEHUS PEXMMOB BOAOPaC-
npeaenenuns Ha kaHanax COK 1 KAM oT UX TMMUTUPOBAHHbIX 3HAYEHUN.

C uenbto ctabunmsaumm Bogornogdadm B kaHanbl COK wm KAMN, a Takxe ans
yny4lweHns pexmMoB paboTbl YUKypraHckoro ruapoysna 6bii1 npeanoxeH HacTos-
LM NpOeKT.

OCHOBHbIM Ha3Ha4YeHMEM NpoeKTa SBWI0Cb BHEAPEHMNE Ha BOAOXO3SMCTBEHHOM
06beKTe BbICOKOHAAEXHOW CUCTEMbI MOHUTOPUHIA U peLleHne 3a4a4un onepaTMBHOro
ynpasfieHus BoAopacrpefeneHreM Ha ruapoysfe B aBTOMaTU3MPOBAHHOM W
WHTEPAKTUBHOM pexunmax.

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

OcHoBHas 3afjaya aBToMaTMsaumm - crabunmsaumsa 3agaHHOro pacxona Boabl
B CeBepHbin ®epraHckmin kaHan u KA nyTemM COOTBETCTBYHOLWEro yrnpasieHus
3/1eKTPONpMBOAAMM 3aTBOPOB MOSIOBHOIO PErynaTopa Uan niaoTUHbI.

Heb6onbluas perynupyouias eMkocTb - 120-150 Thic. M® - 06ecneunT «cpesKky»
pe3knx konebaHwuii pacxoAoB BOAbl B BepxHeM 6bede 3a cyeT HaKoMIeHus u
cpaboTku o6beMa BOAbI B HEM.

OcCHOBHble DYHKLMM aBTOMATU3MPOBAHHOM CUCTEMBI:

® CTaHUMOHHOE N3MepeHne YpPOBHeEN, pacxoA0B, MUHepanu3aLumm Boabl
N CTENEeHU OTKPbITUS 3aTBOPOB M’MAPOTEXHNYECKMX COOPYXKEHWUIA;

® aBpTOMaTUYECKOE perynmpoBaHmMe ypoBHEN U pacXoaoB BOAbl rTMAPOTEX-
HUYECKNX COOPYXEHNIA;

® uCTaHUMOHHOE obHapyXeHne W yCTpaHeHWe HeucnpaBHOCTEN
060pyA0BaHNS CUCTEMbI M TMAPOTEXHUYECKNX COOPYIKEHWNIA.

OcHoBHas 3ajadva agucneTyepusaumm - aBToMaTU3MpoBaHHbIN c6op, 0bpaboT-
Ka, XpaHeHue v npeactaBneHme nHbopMaLnm 0 COCTOSHUN 06bekTa, ero TeXHO0-
rmyeckmx napaMeTpax K obecneyeHve yCnoBuMWA AN8 aBTOMAaTUM3MPOBAHHOMO
yrnpaBfieH1s BogopacnpeseeHneM.

OCHOBHbIE PYHKLMW CUCTEMbI ANCMIETYEPU3ALINN:

® HenpepblBHbIN c6Op, XpaHeHne n 0bpaboTka M3MEPEHHbIX AAaHHbIX Ha
KOMMbIOTEPAX FO/IOBHOIO COOPYXEHMS N ANCMETYEPCKOro NyHKTA;

® NNCTaHUMOHHOE W MeCTHOE yrnpaBfieHUe OTAeNIbHbIMM 3aTBOPaMu U
rpynnaMmu 3aTBOPOB Ha FOJI0OBHOM COOPY>XEHUMU C ANCMETYEPCKOro NYHKTA;

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

® MOBbILWEHWE TOYHOCTM BOAOyYeTa W AoBepus BogonoTpebutenein K
ynpaBs/ieHNI0 BOAHbIMU pecypcamu.

OcyuiecTB/ieHMe NpoeKTa

B coctas npoekTa 6611 BKOYEHbI cneaytolime paboThbl:

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

- coCTaBrnieHune paboyero npoekTa;

- KOMMAeKTauus, MOHTaX W Hanagka KOMMeKca TeXHUYECKUX CpeacTs
(AaTyYMKM NONOXEHNSA 3aTBOPOB, YPOBHEN U MUHEpanu3aumn; npeobpasosaTtenu,
KOHTpOepbl, MOAY/IM BBOAA M BbIBOAA, KOMMbIOTEPDI, PAAMOCTaHUNN 1 Ap.);

- pazpaboTka NporpaMMHOro KOMMJeKca 1 ero HaCcTporikKa;

- MOHUTOPWHT BbIMOJIHEHWUS NPOEKTa M OMbITHAas 3KCnayaTaums.

CTpouTeNbHO-MOHTaXHble paboTbl MO NOArOTOBKE K BHEAPEHMIO CTOMMOCTbLIO
okono 40 Teic. gonnapos CLA BbinonHsanucb cunamm bBO «Coeipaapbs». CocTtas-
neHve pabouero npoekTa, KOMMJeKTauusi, MOHTaX W Hanagka KoMmmniekca
TeXHUYECKMX CPeACTB, a Takxke pa3paboTka koMnnekca nporpaMm 6bisiv BbIMOIHE-
Hbl MIN «Curma». MeToanyeckoe pyKOBOACTBO, 3KCNepTU3a NpoeKTa, MOHUTOPUHT
BbIMOJIHEHNSA KOHTPaKTa M OMNbITHas aKCnyaTauns ocyLecTBasnach 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 pacxoaos
BoAbl Ha kaHanax COK n KAM 3a 02.08.2002 r. (npumep)
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B pe3ynbTaTe BHeApeHUS Ha YUKYPraHCKOM rMapoy3/ie CUCTEMbl aBTOMaTm3a-
uMn 1 amcnetyepusauum ctabunuampoBaHa Bogonogayva Ha COK m cHuxeHa
amnnuTtyaa konebaHus Bogonogaum Ha KA. Cuctema pabotaeTt 6ecnepeboliHo,
BbIMOJIHSAS BO3J/IOXKEHHbIE Ha Hee PyHKLUMN.

Ha puc. 12 B kayecTBe npumepa npuBeneHbl pe3ynbTaTbl paboTbl CUCTEMbI
ctabunmsaumm pacxonoB BoAbl Ha kaHanax COK n KAM 3a 2 aerycta 2002 r. Ha
pUCYHKEe 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 UCMOJb3yeT
pEe3epBHYI0 €MKOCTb BepxHero bbeda YukypraHckoro ruapoysna. OTKIOHeHue
MeXAy 3a4aHHbIMU U PaKTUYECKUMWN peXMMaMn B HACTosILLLee BPeMS He MpeBbl-
waet 1-2 %. PaHee 3Tn 0TkNOHeHUs cocTaBnsnm 7-10 % oT 3a4aHHbIX 3HaYEHUN.

Ha puc. 13 nokasaHbl CpaBHUTE/NbHble M3MeHeHUs KonebaHus YpOBHS W
pacxoaa Boabl Ha M 02, I'M YukypraH n pacxoaa no obbekTam YUKypraHckoro
rmapoysna 3a nepBylo Aekady WIOHS. SICHO BMAHA CTabuibHOCTb BOAOMOAauM B
kaHan COK.

OCHOBHbIMW AOCTOMHCTBAMW aBTOMATU3UPOBAHHOM CUCTEMbl KOHTPONS W
ynpaBneHns ABNSTCA:

® MoBbIEHME TOYHOCTN N3MEPEHNS YPOBHEN, pacXo4oB U MUHepanun3a-
UMM BOAbI, @ TakXe CTerNeHu OTKPbITUS 3aTBOPOB MMAPOTEXHUYECKUX COOpYXKe-
HUW - 3@ CYET NPUMEHEHUSI COBPEMEHHbIX TEXHUYECKUX CPeACTB U3MEPEHUS U
y4yeTa BOAHbIX peCypCOB NMOrpeLHOCTb N3MEpPEHUS MO pacxoay CHUXeHa ¢ 5 go 2-
3 %;

® yiyyleHne nHhopMaUMOHHOIro obecneyeHuns - 3a CHET HEMPEPbLIBHOIO
cbopa, xpaHeHuss U 06paboOTKM M3MEPEHHbIX 3HAYEHWUI YPOBHEW U pPacxonoB
BOZbl B KOMMblOTEPAX;

® [oBbIWEHWE OMNepaTUBHOCTM W TOYHOCTM YMpaBfieHUS BOAHLIMMU
pecypcamu 3a c4eT yBeIMYEHUS CKOPOCTM NoslydeHus n o6paboTku nHdbopmauunm
0 TEXHOOMMYECKOM MpoLecce U MPUHATUS peLLeHuns ;

® MoBbIWEHME ONepPaTUBHOCTN OBHAPYXKEHUSI U YCTPAHEHUA Hencrnpas-
HOCTel 060pyA0BaHNSA CUCTEMbI YNIPaBAEHUSA U TMAPOTEXHNYECKNX COOPYIKEHUN.
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MpuyHUMN pa6oTbl

AHanorosble curHanbl 06 ypoBHsX BoAbl B p. HapbiH, KAMN n COK nocTtynatoT oT
4 rMApOMEeTpPUYECcKUX MOCTOB, OCHALLEHHbIX MOMJaBKOBbIMM AaTYMKaMW YPOBHS,
BbIHOCHbIMW BOAOMEPHbIMW pelkaMun W yCTPOMCTBaMM AUCTAHLMOHHOW nepefayu
MHbOpMaUnn: oANH B BEpXHEM bbede, BTOPON - B HMXKHEM bbede, TpeTuit - Ha KA
M yeTBepThbIl - Ha COK.

MpuBOAbI NIOCKMX 3aTBOPOB OCHALLEHbl MEXaHNYECKUMWN AaTyMKaMun nosioxe-
HWS 3aTBOpaA C YCTPOMCTBAaMM ANCTAaHUMOHHONM nepeaayn Ansa noayvyeHns aHanoro-
BbIX CUTHaN0B 06 MX (PaKTUUYECKOM NOSIOKEHNN.

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 npeobpa3oBaTene M CTaHUMMA
ynpaBrieHns nepeaatTcs rno cneumanbHbiM KabenbHbIM IMHUAM CBA3M Ha BXOAHbIE
moaynu DIN u AIN, KOTOpble KOMMYTUPYIOTCA WUHTENNIEeKTYasIbHbIM KOHTPOJIEPOM
(puc. 3). Bce moaynm BBOAA/BbIBOAA CUIHANOB pasMeLleHbl B Tpex wkadax KTC,
ycTaHoBneHHbIX B A rugpoy3ana (puc. 4).

Ha runapoysne obopynoBaH u 3KCNAyaTUPYETCS KOHTPOJbHbIV AUCNETYEPCKUIN
nyHKT (AMN) rmapoysna, B KOTOPOM KPYr/10CYTOYHO AEXYPUT AUCMETYEp-0nepaTop.
Ha Hero Bo3n0XeHa 06493aHHOCTb MO HAbNIOAEHMIO 33 COCTOSAHMEM U (PYHKLIMOHN-
pOBaHMEM rMAPOTEXHNYECKMX COOPYXKEHUI, obecneyeHmne BbINOIHEH NS 3a4aHHOMO
pexwunma, BeAeHUs XXypHana HabntoaeHu n pacnopskeHnn, onepaTtuBHOM CBSA3N C
avcnetyepamm HapblH-CblpAapbUHCKOro OTAeNeHuMs B . YukypraH, HapbiH-
KapaaapbuHckoro ynpasneHus B r. Kyriranbsipe n 6BO «Cbipaapbs» B . TallKeH-
Te. CBSA3b OCYLLECTBASETCS C MOMOLLbIO TeNeOHOB 1 paumu.

MHTennekTyanbHbIi KOHTPONep CBSi3aH C MepCOHaNbHbIM KOMMbIOTEPOM
ancnetyepa, pasmelleHHbiM B Al rmapoysna, KOTOPbIA SBASETCS OCHOBHbIM

i

Puc. 2. Wkad ana MectHoro Puc. 3. lWWkad c npeobpaszoBaTtensimu
yrnpaBfieH1s 3aTBOpamMu



-

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

3BEHOM CUCTEeMbl AMCMETYEPCKOro yrnpasne-
HWUS, TMPOU3BOAAWMM pacyeT TeKyLWwmx
3HaYeHU pacxoAoB BOAbl U aBTOMATU3NPO-
BaHHOe yrnpaBJ/ieHWe 3aTBopamMu AN
obecneyeHuns 3a4aHHOro pexuma BoAO0MNob-
30BaHuA.

DyHKLUMOHaNbHasa cxema aBTOMaTu3auum
MNAOTUHBI Y4YKypraHckoro rwuapoysna
rnokasaHa Ha puc.5. Cxema TeneKkoMMyHuKa-
LI npuBeaeHa Ha puc.6.

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

MK cnyxaT ans oTobpaxeHus NosayyeH-
HOM nHdopmaumm, ee o6paboTku n popmmpo-
BaHWS peXNMOB paboTbl COOPYXKEHNS.
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Puc. 5. ®yHKUMOHaNnbHas cxemMa aBToMaTU3aumu NMJOTUHbI YUKYPraHCKOro

rnapoysna

- onpeaeneHne oTkNoHeHus (oWmbKM) NoYacoBOro CyTOYHOro HabnaeHns no
CpaBHeHuo ¢ nHdopMaunen cuctembl TenensmepeHuns (cuctemol SCADA);

- COCTaB/IeHne 0TYeTOB 0 paboTe cMCcTeM TeniensmepeHmns (NpoToTUNna CUCTEMbI
SCADA) 1 06paboTkn AaHHbIX.

PesynbTaTtbi On bITHOMN SKCnslyaTaumm

OfHOM M3 OCHOBHbIX 3aJay CUCTEMbl SBASETCS MOBbIWEHNE CTabunbHOCTH
BOAOMOAAYM M TOYHOCTM BoAoyyeTa Ha kaHanax COK u KAM npu konebaHusx
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Puc. 11. DkpaH HACTPOWKK CUCTEMBI

pacxoaa BoAbl B BepxHeM bbede ruapoy3sna. AucneTtdep YUKypraHckoro rupoys-
na, B 3aBUCMMOCTU OT NPUXOASLLErO pacxoAa BOAbl M NMMUTOB Ha kaHanax CoOK n
KM, ycTaHaBiMBaeT 3a4aHus Ha perynsitopbl pacxoa BoAbl HA 3TUX KaHanax.
CtabunbHocTb Bogonoaaun Ha COK un KAl obecrneynBaeTcsi CUCTEMOM aBTOMaTU-
YeCKOoro perynvMpoBaHus rmapoysna 3a CYET UCMONb30BaHUs pe3epBHON eMKOCTU
BepxHero 6beda 1 cbpoca nsanumLLKa Boabl B HUXKHUN 6bed NNOTUHbI YUKYpPraHCKo-
roruapoysna.

TOYHOCTb KOHTPOJIS YPOBHEN BOAbI M MOJIOXEHUS 3aTBOPOB + 1 cM. KauecTBo
peryiMpoBaHusi onpefensieTca W3 ycnoBMS, 4YTO CTabunmsauums 3aAaHHOro
pacxoda NpovM3BOAMTCS MO PacCYMTAHHON B 3aBUCMMOCTM OT YPOBHS BOAbI
Be/IMUMHE pacxoa. YrpaBieHue anekTponpueoaamMm 3aTBOPOB NponssoamnTcs 6e3
rnepeperyinpoBaHns MyTeM W3MEHEHUS CTEMNEeHW OTKPbITUS BCEX 3aTBOPOB
OLHOBPEMEHHO MM MO 3a4aHUKO AUCMeTYepa - OTAEeNIbHbIMU ABYMSI-TPEMS UK
6onee 3aTBOpPaAMMU.
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Puc. 10. DkpaH AnarHoCTuKu

Ha skpaHe «HacTpoWika cucTeMbl» yCTaHaBMBAKOTCA 3aAaHnsa AN nporpam-
Mbl-aBTOpEerynaTopa n nonpasoyHble KO3P@PULUMEHTbI ANa pacyeTa pacxoha Boabl
B KaHanax v pexvuma paboTbl aBTOpery/iMpoBaHus B LLeSIOM.

CneunanbHo pa3paboTaHHas <«WHCTpPyKUMS onepaTopy MO 3KcrayaTauuu
CUCTEMbl aBTOMaTM3auMM M AWUCNeTyepusaumm YUKYpraHckoro ruapoysna B
YCNOBMSIX OMbITHOWM 3KCNyaTaunmn» no3BosseT yrnpasasTb CUCTEMON B LIENIOM.

CuctemMa apxuBaunM TEXHOMNOIMUYECKOW M 3KCMayaTauuoHHOUW uHdopmaummn
aBTOMaTMYeCKM COXpaHAeT OCHOBHblE TEXHOOrMYecKne nokasaTtenu kaxaoie 10
MWHYT B BUAE OTAENbHbIX hanioB, aHanmM3 KOTOPbIX AaeT BO3MOXHOCTb OLEHUTb
paboTy cucTeMbl.

Baza pAaHHbIX Ana o6paboTkum WHdOpMaLMM CUCTEMbI aBToMaTU3auMM W
aucnetyepmsaummn (cuctembl SCADA) YukypraHckoro rmapoysna Ha peke HapbiH
npeaHasHayeHa ans MMNopTa, XpaHeHus, nepepaboTkn v Bblaaun HdopmaLumm o
paboTe AaHHOW CUCTEMBI.

Basa AaHHbIX NO3BONSET pellaTh CleayoLwne 3a4aun:

- UMNOPT MHDOPMaLUM CUCTEMbI @BTOMATU3aUMK U gucneTyepmsaumnm (cmucre-
Mbl SCADA) B 6a3y gaHHbIix MS Access Ans xpaHeHust n 06paboTku Npu peleHnmn
3KCNyaTaunoHHbIX 3a4aY;

- BbIYMC/IEHNE N XPaHEHWe CpeAHeCYTOYHbIX, CpeAHefeKaAHbIX U cpeaHeMe-
CSYHbIX 3HAYEHUM 3MEPEHHbIX AAHHbIX;

- BBOA AaHHbIX MOYaCcoOBOro CyTOYHOro BU3yanbHoro HabnwoaeHus (o6bl4HOro
MeTo4a), BbIYMCIEHME W XpaHeHWe CpefHEeCYTOYHbIX, CpeaHeaeKaAHbIX W
CcpeAHeMecsYHbIX 3Ha4YeHWI AaHHbIX HabnoaeHus;
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Puc. 6. Cxema TenekoMMyHMKaLMn YUKYpraHcKoro ruapoysna

Ynpasnstowme curHanbl ¢ MK nocTynatT Ha UHTEeNNEeKTyaNbHbIN KOHTPOIEp 1
yepes BbIxoaHble Moaynn JOUT obpaTHO Ha CTaHLUMIO ynpaB/ieHWUs 3aTBOPaMu.

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

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

CuctemMa aucnertyepusanmm paccymTaHa Ha KpyrioCyTouHyo paboTy. Cucrtema
obopynoBaHa UCTOYHUKOM HecnepeboliHoro nuTaHus, obecrneumsaroLwmm paboToc-
nocobHOCTb KoMnbloTepa M wkadoB KTC npMMepHO B TEYEHWE 0AHOMO Yaca, nocne
yero, eCv 3N1eKTponMTaHne He BOCCTaHOB/IEHO, CUCTEMA BbIK/TIOYAETCA aBTOMaTh-
Yecku.

Oco6eHHOCTH NporpaMMHoOro o6ecneueHus

Mpw 3arpyske komnbtoTepa AN ruapoysna (puc.7) aBToMaTUyecKu 3anyckaeTcst
nporpamMma oTO6GpaxXeHuUst U YyrnpaBleHWss CUCTEMOWN, Moc/ie 4Yero Ha 3KpaHe
MosIBNIIETCS OCHOBHOW 3KpaH CUCTEMbl C YMpOLEeHHbIM u306paxeHneM obuiel
CXeMbl YYKypraHckoro rugpoysna (puc.8).



Puc. 7. Paboyee mecTo aucnertyepa-
ornepaTopa rmapoysna

Ha aToli cxeme oTobpaXxatorcs:

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

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

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

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

Psaom c KaxablM perynsiTopoM pacrnofioXeHa KHomka «YnpasneHue», npu
HaXaTUWM Ha KOTOPYIO BbIBOAUTCS 3KpaH «YMNpaBneHne» AaHHbIM rMapoTexHuyec-
KNM coopy>xeHnem (puc.9).

Ha paaHHOM 3KpaHe, KOTOPbI aHanorvyeH ans kaxaoro perynatopa (KAM,
COK un rngpoysna), otobpaxaeTcsi cxeMaTuyHoe maobpakeHne BCeX 3aTBOPOB
[aHHOI0 r’MAPOTEXHNYECKOIO COOPYXEHMS W AaeTcs MHbOopMaLus, XxapakTepusy-
toLLL@SA COCTOSIHWE 3aTBOPa U €ro PeXmM ynpasieHus.

Takxe MOXHO MeperTn K akpaHaM «[unarHocTnka» n «Hactpoika cucTembl»
(puc. 10, 11).

Ha paHHOM 3KkpaHe oTobpa)kalTcs BCe COOMHble CUTyauuu ANs KaXxzaoro
3aTBOpa.

Mo ropwusoHTanu Tabnuubl OT/MIOXKEHbl HOMepa 3aTBOPOB, MO BepTUKaNn -
cbOMHble CUTyauuu, Ha nepecevyeHnn HaxoAMUTCS WHAMKATOp. 3eNeHbl uBeT
MHAMKaToOpa CUrHaNIN3NPYeT 0 HopManbHOM paboTe, KpacHbIl - 06 owmnbKe.
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Puc. 8. OcHoBHOWM pabounii akpaH ana paboTbl onepaTopa
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P1C.9. DKpaH ynpaBieHns ruapoTeXHUUYECKMMIU COOPYXKEHNAMM



