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NHO®OPMALIMOHHO-YIIPABJIAIOINAA CUCTEMA BOJAHBIX IOTOKOB
HA KBI3bIJIOPIMHCKOM I'MIPOY3JIE

Maxanaoa SCADA mubunoecu Koizoii-Opoocudp OmyuyHyH MmMOCMOIOPYHOAUIKAPYYYY
ABMOMAMMAWMuIpblican cucmema myypary ybasuoaram. An Bopbop A3us enxkenepyHyw
UOPOMEXHUKATLIK KYPYIYUMAPbIHLIH KOONCY30V2YH KAMCbI30004Y MAMACKEMMUK CUCTNEMAHbIH
HAMBLUNCATYYTIYSYH HCOLOPYLAMY YUY Ul-4apanapovii oupu OOIyn canaiam.

Cosoanue aghghexmusnou 20Cy0apCcmeenHou cucmemol bezonacnocmu
2UOPOMEXHUYECKUX COOPYIHCEHUU CIYHCUM OeUCMBEHHOU Mepoll cmadunu3ayuu mexHu4ecko2o
COCMOAHUA U NOBbIUEHUA YPOBHA 0OE30NACHOCMU  2UOPOMEXHUYECKUX O00beKmos Cmpam
Llenmpanvhoii A3uu, chudcarowel npomusocmosanue U cnocoocmsyrouel ux nio00meopPHOMY
compyonuuecmsy. Ilpumepom npaxmuueckou peaiusayuu 6 npoyecce CMAHOBIEHUs CUCEMbl
Aenaemcs  npueedeHHass 6 cmamve, 3anywjenHas 6 odkcnayamayuto cucmema SCADA
asmomamuzayuu mManespuposanus 3ameopamu Kui3biniopounckozo 2cudpoysna, no3eonaowds
onepamusHoe pe2yiuposanue 00HbIMU NOMOKAMU, NPEeOOMEPAWAIOWUX PAZMBLE COOPYHCEHUL
HUdICHe20 Obedha.

Creation of an effective state system of safety of hydraulic structures is effective measure
to stabilize the technical condition and increase of level of safety of hydraulic structures in
countries of Central Asia, reducing confrontation and promoting their effective collaboration.
An example of practical application in the process of establishment of the system is given in the
article was put into operation SCADA system automation maneuvering gates Kyzylorda
waterworks, allowing rapid regulation of streams of water, prevent erosion structures.

MexayHapoaHBI OIBIT TPOEKTUPOBAHUS, CTPOUTENbCTBA M AKcruyatauuu [TC
MOKa3bIBAET, YTO ONMACHOCTh ATOM yrpo3bl MOXKET OBITh YCTpaHEHa WM 3HAYUTENbHO CHUXKEHA C
MIOMOIIIbIO CHCTEMBI MPeIOTBpAIlleHUs aBapuiHbIX cuTyaruil. [loaTomy coznanue 3¢hpexkTuBHOM
rocylapcTBeHHOW cucteMbl Oe3omacHoct [TC - ogHO W3 BaKHEHIIMX  YCIOBUU
NpeayNpeKIeHUs aBapHil.

Kak oTmeuaeT MHpOBasi CTaTUCTHKA, BCE THAPOTEXHUUECKUE coopykeHus LleHTpanbHOi
A3WU TIPEBBICKIIM CPOK 3KCIUTyaTalluud U JOocTUrau ypoBHs 30-50 jer skcmimyaTanuu, KOTopas
CUMTAaeTCs KpUTHYeCKOi. Tak Kak ONacHOCTh BO3HUKHOBEHUS AaBAPUHHBIX CHUTyalUud
CYIIECTBEHHO YBEJTMUMBACTCS M3-3a U3MEHEHUS CBOWCTB MaTepuasios [1]. Pa3zpymenue nioTuHsl
MOJKET IOBJIeYb 3a CO00Il KpailHe HeraTMBHbIE MOCIEICTBHS Ui 3KOHOMUKHU M OKpYXKaromen
NPUPOJHON Cpefbl, a yimepO - MPEeBBICUTH 3aTpaThl Ha CTPOUTENHCTBO. BeposTHOCTH aBapHii
IUIOTUH HauYMHAET HEYKJIIOHHO MOBBILIATHCS MPHU BO3pacTe coopyxkeHuil 6osnee 30-40 ser, o yem
CBHJIETENILCTBYET MHpopMalus 3a nocueanee 70 jier: B Mupe npousonuio 6osuee 1 Toic. aBapuit
kpynsbix ['TC[2].

I'mapoTexHUYecKre COOpYXKEHHUs B OOJIBIIMHCTBE CBOEM - YHUKAJIbHBIE OOBEKTHI, YTO
npefonpenenser ocolOyio chnenuduKy U CIOKHOCTh HX JKCIUTyaTallMd, HEO0OXOIUMOCTb
CHCTEMHOTO MPOBEAEHUS paboT MO YIYYIIEHUIO UX TEXHUYECKOI'O COCTOSIHUS M MOBBIIICHUIO
creneHn Oe3zomacHocTd. OJHAKO 70 HACTOSILEr0 BPEMEHM BO MHOTUX cTpaHax LleHTpanbHON
Asun  He chopMupoBaHa TrocyJapCTBEHHas  cucTeMa o0ecredeHuss  0e30MacHOCTH
THJIPOCOOPYKEHHUM, YTO CHIKAET HE TOJBbKO 3((PEKTUBHOCTh 3TUX MEPONPUATHH, HO U HE
MO3BOJISIET pa3pabaThIBaTh CTPATETUUYECKUE HAIPABICHHS B3aMMOACHCTBHSL.

Wuctutyrom npopabaTeiBajicsi BONPOC OcCHameHue KbI3bUIOpIMHCKOTO TUApOY3ia
(Kazaxcran) Ha pexe Cplpaapbsi TEXHUYECKUMH CPEICTBAMU HOBOI'O MOKOJICHHUS OYTIPABIICHUIO,



KOHTPOJIIO M YyYeTy pacmpesieieHus cToka BOJbl. OCHOBHBIMH TOYKAaMH KOHTPOJS SIBUJIHCH
THJIPONIOCTHl Ha BOJOBBIIYCKaX W YPOBHH BOJBl B BEPXHEM U HWXKHEM Obedax
NEPErOpPaKUBAIOIINX COOPY)KEHUH, KOHTPOJIb MapaMeTpoB OTKPHITHA 3aTBOPOB, aBAPHIHOMN
CUTHAIM3aIuu (PUCYHOK 1)

Puc. 1. [lnan ycTaHOBOK aBTOMATH3UPOBAHHBIX TEXHUYECKHX CPEACTB KOHTpOJs: 1- auc-
neTuepcekas; 2- mkad ¢ KOHTPOJLICPOM; 3- MJIOTHHA. 4- yIbTPa3BYKOBOW JaTYMK YPOBHS BOJIBI
BepxHero Obeda; S-7aTYMK ypPOBHS BOJIBI HIDKHETO Obeda; 6-yabTpa3sBYKOBOW JIaTUHK
NpaBOOCPEIKHETr0 KaHasa, 7- JaTYMK YPOBHS JICBOTO KaHaia, yCTaHABIMBAcMbIiB mo3uimu 7(1)
Wiy B mo3unuu 7(2).

Kei3pmopaunuckuit runpoysen (KI'Y) nmoctpoen u BBeJeH B dKcIuTyarauio B 1956 rony.
[To mpoexTy ruapoy3en npeaHasHaueH ais opomeHust 120 ThIC. Ta 1 0OBOJHEHHUS OKOJIO 2 MITH.
ra MyCTBIHHBIX 3€MEJb Ha JIEBOM M IpaBoM Oeperax p. Celpiapbd U OTHOCUTCS KO BTOPOMY
KJIacCy TUJPOTEXHUYECKUX coopyxkeHui. Ilo mnocimeaHum uccienoBaHUSIM — HMHCTUTYTA
ceiicmonorun Axkagemuu Hayk PK u I'ockomutera PK no crpoutenscTBy, celicMUYHOCTD paiioHa
IUIOTUHBI OTHECEHa K 7-MU OalbHOM 30HE, NPOTHUB MEPBOHAYAIBHO MNPHUHATON 5-TH
6a1pHO0N.OCOOEHHOCTRIO JIOTUHBI SBISETCS TO, YTO OHA PACHOJIOKEHA HAa MEIKO3EPHHUCTBHIX
neckax, 00JIaalonMX MIIBIBYHHBIME cBoiicTBaMu. [loaTomy »ene300eTOHHAs BOJOINOIbEMHAS
IUIOTHHA JIOKOBOM KOHCTPYKIIMU MOKOUTCS HA METAJUIMYECKUX LIMYHTaX, 3ariayOJeHHbIX Ha M.
[InoTrHa MMeEET MmATh NPOJIETOB MO 16 M KaKIblid, MEPEKPBIBAEMBIX CETMEHTHBIMU 3aTBOPaMU
16x6 M u aBapuHHO-PEMOHTHBIMM IIAHAOPAMH. MaHEBpUPOBaHME CEIrMEHTHBIMHU 3aTBOPaMHU
OCYILECTBIIsICTCS 0HOOapabaHHBIMU JBYX KaHATHBIMH JieOeakaMu ¢ mojucrnactamu r/m 2x300
kH TC ¢ xene300eTOHHON 3cTakaabl, a MaHAopaMuaByTenbdepHoil Tenexkoil r/m 2x100 kH,
NepeBUTAIONICHCS TI0 MOHOPEIBCOBOMY INyTH. JIeBOOEPEKHBIN pEryiasTop uMeeT 6 MpoJIeTOB
IIMPUHON 5 M Kax/blif, B 1eNsAX O0OphObI C HAHOCAMH, UMEET JIBa spyca BEpPXHEH, CIYXHUT s
MI0JIa4X BOJIbI B JIEBOOEPEKHBIM MarucCTpasibHbI KaHaN, Ha HWXKHEM sipyce JJOHHBIE rajiepen Juis
OTBOJZIa HAHOCOB M cOpoca MaBOJKOBOTO pacxojia B HIKHUI Obed MIOTUHBIL, T.e. B PeKy
Ceipnapus. IIposieTsl peryisiTopoB U JOHHBIX IPOMBIBHBIX Tajiepeil MEPEKPbIBAECTCS KOJIECHBIMU
3aTBOpaMH M OOCIY)XMBAeTCS CTAllMOHAPHBIMH 3JEKTPONOAbeMHHKaMH. [IpaBoOepexHbIi
PeryiIsTop 3ampoeKTHPOBAaH HA MaKCHMAanbHBIA pacxon 110m’/cex. KOHCTpYKIHsS M IupHHA
IIPOJIETOB AHAJIOTUYHA JIEBOMY PETYIATOPY, UMEET 3 MPOJIETA MO 5 M. KaK U JIEBBIN PETYIATOD -
PETYIATOP 2-XAPYCHBIN: BEPXHUI SIPYC CIYXKUT JUIS TIOJa4H BOJBI COBXO3aM.

Ha ocHoBe moucka, aHaiau3a M HaydyHOro OOOCHOBaHME OBLI OCYILECTBIIEH IMOAOOp
TEXHUYECKUX CPEICTB aBTOMAaTHU3MPOBAaHHOIO KOHTPOJsI M ydeTa CTOKa BOABI Ha
TUIPOY3J1E,COCTOSLIUN:



- MH(GOPMAIMOHHO-YIIPABJIAIONICH CHUCTEMBbl BEpPXHEro W HIKHEro ObedoB ruapoysna
(MYC BBKT'Y, NYC HBKI'Y);

- MHGOPMAIMOHHO-YIIPABIIAIONIEH CUCTEMBI YPOBHS MPAaBOOEPEKHOTO U JIEBOOEPEIKHOTO
maructpaiabHoro kanana (MYC IIMK, Y C JIMK).

[TonoOpaHHble TEXHHMYECKUE CpEeACTBA JOJDKHBI ObUIM OOecreyMBaT OIEpaTHBHBIN
KOHTpPOJIb IIApaMETPOB M XOJla pacHpelesieHHs BOAbl C BO3MOXHOCTBIO OIEPATUBHOIO
pearupoBaHusl Ha COOBITHS TEXHOJIOTHUECKOTO Ipolecca JM00 aBTOMAaTHUECKH B COOTBETCTBHE
C3a/IaHHBIM AITOPUTMOM, JTMOO BPYYHYIO JEHCTBUSMH OINEPaTOpa, OTBEYAIOLINE COBPEMEHHBIM
TpeOOBAHUSAM 10 TOYHOCTH M HAJEKHOCTH SKCIUTyaTalH ¢ U(PPOBON OECHpOBOJHOM CBS3bIO
JUIS TIepefiayyl JaHHBIX B HEHTpanbHbIi qucnerdepckuid myHKT (LIAIT). Cuctema aBromMaTu3anuu
MOHMUTOPHUHIA 32 YPOBHSMHU BOJbI BEPXHEro M HIKHEro ObeOB pekH M ypOBHEH BOIBI B
MarucTpajibHbIX KaHajaX ObUIM CMOHTHpOBaHbI M oTinaxenol B 2012 r.3a mepuon mpoOHOMH
SKCIUTyaTallid B TEYCHHE 6 MECAIeB C Hayallo TEXHWYECKUX OTKa30B B paboTe CHCTEMbI
MOHHUTOPHUHIa OTMEUYEHO He ObLIO (PUCYHOK 2).

Pucynok 2 - UnpopmaimoHHO-ypaBJisiomeil cucreMs! ypoBHe Bosl Ha KI'Y

C nauano 2013 roja CMOHTHpPOBAHA U MYILEHA B HKCILTyaTallMI0 CHCTEMa aBTOMAaTU3aIIHs
MaHEBPUPOBAHUSI 3aTBOpPAMH CIIMBHBIX OTBEPCTUH IUIOTHHBI, KOTOpas peann3oBaHa Ha 0aze
COBPEMEHHOT0 O00OpYyIOBaHHUSA, KOHTPOJUIEPOB M COIYTCTBYMOLIEro obopynoBanus.Kpome
TOT0,CMOHTHUPOBAaHA TEXHOJOTHUYECKas CEeTh MepeAadd MaHHBIX MO paJuoKaHalaM IMMaKeTHON
CBSI3M Ha ICHTPATBbHBIA KOMIIBIOTEp AucrieTdepa. s BU3YallbHOTO OTpPaKeHHsS HA MOHUTOPE
JUCTIeTUepa TEXHOJOTUIECKHUX MapaMeTpoB ucmob3yeTcs cucreMa SCADA.

B Hacrosiee BpeMst aBTOMaTU3alus yIpaBlieHUs paboThl 3aTBOPOB MeperopakxuBaroien
TUIOTHUHBI OCYIIECTBISIETCS B TUCTAHIIMOHHOM PEXHUME JUcTeTdyepaMu. B nanbHeiinem aaHHas
CHUCTeMa M0 YIPaBJICHUIO 3aTBOPAMU IUIOTHHBI TUIAHUPYETCS TEPEBECTH B aBTOMATHYECKHI
PEXHM C TIPEIOCTABICHUEM JUCIIETYEPAM TOJIBKO KOHTPOIUPYIOMIUX ()yHKITH.

OCHOBHBIE  TPEUMYIIECTBA  CHUCTEMBl  aBTOMATH3allMM  3aKIIOYAlOTCs B €€
B3aMMOJICHCTBUM C CEPBEPOM BEPXHETO YPOBHS IS Tepeladdl JaHHBIX M ONEPaTUBHOTO
yhOpaBleHUsT OOBEKTOM, MPOrpaMMHOE OOecCledYeHrne TIOCTPOEHO IO AapXHUTEKType CHCTEM
aBTOMATU3UPOBAHHOTO YIPAaBIEHUS, KOTOpblE pa0OTAalOT B PEKUME PEAThbHOTO BpEMEHH,
KOHTpoJulep moxanepkuBaer 1 kimacc coBmectumoctd mo crneuuduxanuu EthernetProtoco.
CoBpeMeHHBI TOIXOJ K aBTOMAaTH3allMM TMPOIECCOB PETYAUPOBAHUS BOJHBIX MOTOKOB Ha
o6bekrax tuna KI'Y nukryer sxectkue TpeOoBaHUS K 000pyI0BaHUIO MPOTPAMMHO-AMIAPATHOTO
KOMILJIEKCA KOHTPOJISI TEXHOJIOTUYECKUX mapameTpoB[3]. DTo 00ycnoBieHo neUIuTOM BOIHBIX
pECypcoB M OINACHOCTSMH, KOTOpPhIE MOTYT TPEACTaBIATh OOBEKTHl JAHHOTO THIA.
ABTOMaTU3MPOBAHHAS CHCTEMa OCYILECTBJISCT MOHUTOPUHT M YIpaBlIEHUE HA OCHOBE TaHHBIX,
MOJIy4aeMBbIX OT JATYMKOB ypOBHEH BOAbI. B KadecTBe NaTUMKOB YpOBHEH BOJIbI MPUMEHEHBI
yIbTpa3ByKOBbie TpuOOphl. IlakeTHas paauoCBs3p peaan3oBaHa PaJUOMOJIEMaMHU IO CXeMe
«3BE3TAN.

Buenpenne [OCTHIKEHHS COBPEMEHHOW MHKPOAJIEKTPOHUKKM Ha KbI3BLIOpIMHCKOM
THAPOY3JI€ MO3BOJWIM CO3AaTh MPOrpPaMMHO-TEXHUYECKHE CPEJICTBA KOHTPOJS M yueTa BOJBI, a



TAKXKC ABTOMATHUYCCKYIO CHUCTCMY YIPABJICHUA 3aTBOPAaMH HOBOI'O IMOKOJICHUA, HMCIOIIHWC B
OTJINYHC OT CYHICCTBYIOIIUX CUCTEM, 00J1ee BBICOKHUE TTOKA3aTeNIM TOYHOCTH U HaaCXXHOCTH.
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