CMTO

CUCTEMA MOHUTOPUHITA U AUATHOCTUPOBAHMA
TPAHCO®OPMATOPHOIO OBOPYAOBAHMA

Cuctema MOHUTOPUHIa N AMarHoCTUPOBaHusA TpaHccopmaTopHoro obopynoBaHus CMTO npegHasHaveHa ans

HenpepbIBHOIO N3MEPEHNS, PErMcTpaumn, oToOpaXxeHnst U CUrHanmn3aumm COCTOSIHUS OCHOBHbIX MapaMeTpoB TpaHC-

dopmaTopHoro obopyaoBaHus, B TOM YnCre B NpefaBapuinHbiX U aBapUNHbIX pPexXMMax B MpoLecce sKcnnyaTauum,

a TaKkKe OLEHKN 1 NPOrHO3UPOBaHMS TEXHUYECKOTO COCTOSIHUSA TPaHCOPMaToOpHOro 060pyaoBaHUSA C MOMOLLbIO Ma-

TeEMaTU4YeCKnX Moaernen.

Cuctema CMTO BbinonHseT cregytolime OyHKLMK:

* npuem, o6paboTKy 1 nepenady Ha BEPXHUIN YPOBEHb OMCMETHYEPCKOro ynpaBneHns AnarHocTnyeckon nHgopma-
LU O COCTOSIHUM KOHTPOINMPYyeEMOro obopyaoBaHus;

*  HEenpepbIBHbIN pacyeT BaXKHENLLMNX NapaMeTpPoB TpaHcopMaTopHOro 060pyaoBaHMs, HEOOCTYMHbLIX ANs U3MEPEHMS;

*  MOCTOSIHHbIV KOHTPOSb 3HAYEHU N3MEPSIEMbIX MAapaMeTPOB 1 BblAady NpeaynpeamnTenbHbIX CUrHANoOB O BbIXoae
3Ha4YeHWI NapaMeTpoB 3a AOMNYCTUMbIE NPEAEnbl Ha WNUT ynpaBrneHnsi SHEProoOGbEKTOM;

*  MPOrHO3MpPOBaHME COCTOSIHMS TpaHCHOPMaTOPHOro 06opyaAOBaHMS;

* BeOeHWe KpaTKOCPOYHbIX U OONTOBPEMEHHbBIX apXMBOB B CNELMann3npoBaHHbix 6asax gaHHbIX, dOpMUpOBaHUE
NCTOPUN NS KAXA0ro KOMMOHEHTa 3NEeKTPUYECKUX CETEN.

Cuctema CMTO nosBonseT MHTErpupoBaTh CyLlecTByloLlee TpaHchopmaTtopHoe obopyaoBaHne B MUKponpoLec-

copHble cucteMbl P3A n ACY TI1 kak Ha TpaauLMNOHHBIX, Tak U Ha UMAPOBbLIX MOACTAHLUMSIX HOBOFO NOKONeHus bnaro-

Japs nogaepke cTaHg4apTHbIX U COBPEMEHHbIX MPOTOKOSOB CBSA3M, a TaKXKe HanM4ymio pasnnyHbiX MHTepdencoB s

nprvemMa nHpopMaLmmn oT 4aTYMKOB U CUCTEM OTEHECTBEHHbLIX 1 3apyOEXHbIX MPON3BOAUTENEN.



Ctpyktypa n komnoHeHTbl CMTO

B noctpoeHne CMTO 3anoxeH NpvHLMN OTKPbITON apXUTEKTYPbIl, YTO NO3BOMSET UBMEHSTb KOH(UIYpaL MO CUCTEMBI
N HapawmnBaTb 06bEM BbINONHAEMbIX (YHKLMIA MO Mepe NOAKNIOYEHUS HOBOrO 000pYA0BaHUSA UM OCHALLEHWST KOH-
Tponupyemoro o60pyaoBaHUs AOMONHUTENbHLIMU JATYNKAMMU.

YpoBeHs |. [lepBUYHbIE AaTYUKK

CMTO npuHMMaEeT curHarnbl OT AaTYMKOB Pa3HbIX TUMOB C Pa3nNMyHbIMU BUAAMU MHTEP(ENCOB U MPOTOKOSOB:

* aHanoroBble («TokoBada netna» 4..20 mA, 0..5 B, RTD, YAM n LUM-curHansl);

* KOHTaKTHbIE (KCYXOM» KOHTaKT UNun 3anntaHHble noteHumanom o 220 B nocTtosHHOro Toka);

* umudposble (nogaepxmsatotcs npotokornbl cBa3n Modbus ASCII, Modbus RTU, M3K 60870-5-10x, MGK 61850).

YposeHb Il. LLikacp moHuTOopuHra n guarHoctuposaHus LUYMT-M. Huxwuii ypoeens CMTO

MukponpoueccopHble wkadbl LYMT-M yctaHasnvBea-

IOTCS HEMOCPEACTBEHHO Y Kaxgoro 6aka TpaHcdopma-

TOpHOro 060pyAOBaHUSA U BbIMOMHSIHOT:

» cbop n npeobpasoBaHve MHGOPMaLWKM, MONyYEHHOM
OT NEePBUYHbBIX AaTUYMKOB 1 NPpuBOopOB, B LIMPOBOV BUA;

* pacyeT TEXHWYECKUX rokasarternen paboTbl U cocTosi-
HMS TpaHcopmaTopHOro obopynoBaHus Ha b6ase ma-
TEMaTUYeCKMX Moaenen;

* HaKonneHue apxmeos, BeaeHne 6a3 gaHHbIX;

*  nepegayvun MHopMaumm Ha BEPXHUIN YPOBEHb CUCTEMBI
Nno CTaHZapTHbIM M CrneumnanM3npoBaHHbIM MPOMbILL-
NEHHbLIM NMPOTOKOaM CBA3M;

*  BO3MOXHOCTb NpsAMon nHterpaumm B ACY TTT;
Lkadp WUYMT-M Ha 6a3e koHTponnepa AB-TYK

* yOaneHHbIn O0CTyn, KOHGUrypvpoBaHue 1 obHoBne-
HWEe NPOrPaMMHOTO 0GECTEYEHMSI.

YpoBeHs lll. ABTomatnamnpoBaHHoe paboyee mecto LUAPM CYM. Bepxuuii yposens CMTO

LLUAPM CYM siBnsieTca cepBepOM foKarnbHbIX BbIMUCN-
TenbHbix ceTen CMTO, aBTOMaTn3NpoBaHHbIM paboynm
MECTOM W LieHTpanM30BaHHbIM LUSIIO30M ANSA MHTerpa-
unm B ACY TI1 obbekTa.

LLikadh obecneunBaeT onepaTtopa OCHOBHOW ANArHOCTU-
4Yeckon MHdopMaunen o0 KOHTPONMpyeMoM TpaHcdop-
mMaTopHoM obopynosaHuu. LUAPM CYM cogepxut npo-
MbILUSIEHHbIN CEpPBEpP C Pe3epBMPOBAHHLIMU XXECTKUMM
N TBEPAOTENbHbLIM AMCKaMKU, UCTOYHMK BecnepebonHo-
ro NUTaHMA N 4YernoBeKO-MalUMHHLIA MHTepdenc. Kom-
NblOTEpP NOAKMIOYEH K LWKadam HuxHero yposHs CMTO
BOJTOKOHHO-OMTMYECKON FIMHUEN UMDPOBON CBA3N. TU-
nosas cxema CMTO moxeT paboTtaTb B aBTOHOMHOM
pexume, NMnbo 6bITb MHTErPUPOBAHA B CYLLECTBYIOLLYIO
ACY TI1 npeanpuaTtus.

LUkadpb LULAPM CYM

CuctemMa MOHUTOPUHIa U AMarHocTMpoBaHus TpaHcdopmaTopHoro obopyaoBaHua CMTO nonHOCTbLIO yAoOB-
neTBOPAET KOHUENUUN NOCTPoeHUs UM poBbIX NogCTaHLMM N nveeT ansa nHterpaumm ¢ ACY Tl coBpeMeHHble
npotokonbl cesasn: MOK 60870-5-104 n M3AK 61850, nogaepxumBaeTtca Takke pabota no OPC-uHTepdelicy.



®yHKUMKM, MaTemMaTuyecKue MOAENU U aKcnepTHbIe oueHkn CMTO

Cuctema CMTO BkntoYaeT aHanMTU4ecKkMe mogenu, obecnevmsaroLLme nepBuYHyto 06paboTky nHdopmaumm ot gardum-
KOB B MacLUTabe peanbHOro BpemeHu, hopM1MpoBaHme KapTuHbI TEKYLLIErO COCTOSIHMS, a TakKe NPOrHo3MpoBaHue ocTa-
TOYHOIO pecypca KOHTPONMpyeMbIX annapaTtoB. B ocHOBY aHanuTuyeckux mogenen nonoxeHol Tpebosanus MOCT mn go-
kymeHToB MOK, nHdpopmauusi n3 oTkpbITbIX NyGnmMkaumii, a Takke pesynsraTtbl UICCreaoBaHU CrneumanmcToB KOMMNaHUN.

KoHTponb TennoBoro coctosiHusi

TpaHcdopMmaTopHOro o6opyaoBaHus

» KoHTponb TeMnepaTtypbl BEPXHUX U HWKHUX CIOEB Macna;

» KoHTponb TemnepaTtypbl Macna Ha BXOAE Y BbIXOAE OXNnagutenew;

» KoHTponb TemnepaTypbl 0OMOTKY;

* [MocTosHHBLIN pacyeT TemnepaTypbl Hanbonee HarpeTom TOYKK
obmoTkn no M3K 60076-7;

» Pacuet HarpysouHou cnocobHoctu TpaHcgopmatopa no MOCT
14209-97 (M3K 354-91), M3K 60076-7, MOK 60076-2, B TOM
yucne, onpeaerneHne BpeMeHN BO3MOXHON paboTbl O AOCTUXE-
HWUSI NpeenbHbIX NapaMeTpoB NpY TEKYLLEN Harpy3ke U cxeme
paboTbl CUCTEMbI OXNaXOEHNS;

* PacyeT gonycTMbIX BENUYMH U BpeMeHW neperpy3sku 6es cokpatue-
HUs o6LLero cpoka cry»6bl TpaHCopPMaTOpPHOTo 060PYAOBaHMS;

» KoHTponbe Temnepatypbl macna B 6ake PIH, PacueT nepenaga
Temnepartyp macna B OCHOBHOM Gake n 6ake koHTakTopa PIH;

 KoHTponb TeMnepaTypbl OKpy>KatoLLero Bo3ayxa.

KoHTponb anekTpuyeckux napameTpoB pexnma padoTbl
» KoHTponb hasHbIX TOKOB U HANPsXKEHWUA;

* [OCTOSAHHBIN pacyeT akTUBHOW, PEaKTUBHOW U MOMHON MOLLHO-
CTW, COS ( MO CTOPOHE KOHTPONMpPyemoro obbekTa

* AHanun3 1 perncTpaumsi BPEMEHHbLIX MOBbILUEHUA HaMnpsiKeHUsi
Ha ctopoHax 110 kB u Bbilwe B COOTBETCTBUMN C TpeboBaHUAMMN
FOCT 1516.3-96. OnpegeneHune KonMyecTBa NOBbILLEHUA HaNps-
XKEHUS 3a TEKYLLMN rof.

KoHTponb yctponctea PIMH

» KoHTponb TekyLero Homepa otnaviku PIMH, onpegeneHune konunye-
cTBa nepekntovenuii PIMH 3a kaneHaapHo oTpaboTaHHOe Bpems;

» KoHTpOrb ToKa unn mowHocTh npusoga PIH, aHann3 makcumans-
HOr0 MOMEHTa (MOLLHOCTU, TOKa) BO BpeMmsi nepekrtoveHns PIMH;

* KoHTponb anuteneHocTu nepekntoveHmsa PIH;

» OnpegernexHe OTHOCUTENbHOINO MEXaHWYeCKOro M3Hoca U ocTa-
TOYHOIO Pecypca KOHTaKTOB 3a KareHAapHO 0TpaboTaHHOe BpeMs
1 CpaBHEHUE CO 3HaYeHneM, 3aaHHbIM npouadsoguTenem PlH;

» OnpeneneHre OTHOCUTENBHOTO 3MNEKTPUYECKOro 3HOCa 1 OCTaTou-
HOrO pecypca KOHTaKTOB 3a KaneHgapHoO oTpaboTaHHOe BpeMmst, Bbl-
SIBMIEHNE OTKIIOHEHWI OT 3aaHHOW MPOM3BOAMTENEM AuarpamMmbl
nepekntodeHus PIH;

» dopMmmpoBaHMe curHanmaauumn o 3anpete nepekniodenuns PrNH
Npy HU3KMX TemnepaTtypax Macrna/okpyxarLero Bo3ayxa, KOoH-
Tponb 3acTpesaHus PrH.

KoHTponb cpabaTbiBaHUsSl TEXHOMOMM4YECKUX 3aLUT

* KoHTponb cpabaTtbiBaHWs ra3oBOro perne, ykasaTens YpOBHS
Macna B pacwupuTene 6aka TpaHcgopmatopa n PIH, npeno-
XPaHUTENBHOMO KnamnaHa, OTCEYHOro KrnanaHa, CTPyWHOro pene
3awmTbl PTMH.

KOHTpOﬂb CUCTeMbl oxnaxaeHus

* KOHTpOMnb COCTOSIHUSI CUCTEMbI OXMNaXOEHUst Mo  curHanam
OT WkKadha ynpasneHust oxnaxaeHnem;

* HenpepbIBHbIN KOHTPOMb pexuma paboTbl CUCTEMbI OXNaxae-
HUS (YPOBHEW OXNaxAeHWs), anekTpoaBuraTenein MacrnoHacocoB
N BEHTUNATOPOB;

* KoHTponb Hannyusa notoka mMacna B oxnagutens;

* BbluncneHne konunyectea NyCKOB U OTp360TaHHbIX MOTO4YacoB
aBuratenen cucteMbl OXnaxaeHus.

KoHTponb ocHOBHOM uU3onsauumn
M N30nALUN BbICOKOBOMBLTHLIX BBOAOB

* KoHTponb rasocoaepxanus (ao 9 rasos: H,, CO, CH,, C,H
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C,H,, CO,, O,, N,) n BnarocogepxaHus macna,

* AHanu3 pacTBOpeHHbIX ra3oB B Macne. OnpegeneHne BO3MOX-
HOrO Hanuuusi AedekToB Mo rpaHWYHOMY (MpeaenbHO Aony-
CTUMOMY) YPOBHIO ra3oB M KX ckopocTu pocta. OnpegeneHve
BO3MOXHbIX AedeKTOB MO pacyeTy COOTHOLLEHWIA ra3oB, pacTBo-
peHHbIX B macne (PO 153-34.0-46.302-00, meton Pogxepca, me-
Toa [lopeHbypra, TpeyronbHuk JioBans);

* OnpeueneHme cogepXaHua snarun B n3onaumun (MaCI'IO n 6yma-
ra). I'IpeoGpasoBaHme AaHHbIX OTHOCUTENbHOIo Briarocoaepixa-
HUs macna B abcontoTHoe. PacyeT BnarocogepxaHns TBepaomn
n3ondaunmn B Mectax neperpesa,;

- OnpepenexHne TeMnepaTypbl 3akMnaHus 1 3anaca no Temnepa-
Type 3akunaHusi macna. OnpegeneHvie TemnepaTypbl KOHAEHCa-
uuv BRaru;

CH,,

» Pacuet ¢umamyeckn oTpaboTaHHOro BpeMeHW, KaneHgapHo OT-
paboTaHHOrO BPEMEHU, OTHOCUTENbHOM CKOPOCTU TEPMUYECKOIO
M3HOCa U30MSALMKN, OTHOCUTENBHOMO M3HOCA U30NSALMUY 3a KarneH-
[apHO oTpaboTaHHOEe BpeMs;

 PacueT cTtapeHust 3onsLmmn, NporHo3 ctapeHnsi 1 obLero N3Ho-
ca nsonsuum no NOCT 14209-97 (MOK 354-91), MOK 60076-7;

* OueHKka COCTOSIHUA OCHOBHOW M30MALMU  BbICOKOBOMBTHbIX
BBOAOB. Pacuetr napameTpoB M onepaTMBHOE AWArHOCTUPO-
BaHME COCTOSIHUSI OCHOBHOW U30MSALNN BblICOKOBOJIbTHbLIX BBO-
[OB: TaHreHc yrna auanekrpuyeckmx notepb tgd, emkoctb C
1N NX UBMEHEHUS;

» OnpegeneHne XapakTePUCTMK YacCTUYHbIX pas3psiaoB: OANUTENb-
HOCTU CUrHanoB YacTuyHbIX paspsgos (YP), nsmepeHne makcu-
ManbHOro 3HadyeHus YP, BbluMcneHne MakcumarnbHON rapMOHU-
yeckomn coctasnstoLen YP.

OnpepgeneHne pecypcHbIX NnapameTpoB TpaHcdop-

MaToOpHOro o6opyaoBaHusA

* Beluncnexue otpabotaHHOro pecypca, NoACHET OCTAaTOYHOIO pe-
cypca v NporHo3vpoBaHue Cpoka Cryx0bl TpaHCopMaTopHOro
060opynoBaHNs B pexxmme peanbHOro BpEMEHMU;

» KomnnekcHas oueHka CoCTOsHUS 060pyAOBaHUS B «TEKYLLUA»
MOMEHT aKcnnyataumn.



OononHutenbHble hyHKLMU U MaTemaTuyeckme moaenu CMTO

° (DOpMVIpOBaHVIe QKCMEepPTHbIX OLUEHOK 1N MPOrHo30B TEXHNUYECKOIro
COCTOAHUA 060py,D,OBaHVIF| Ha OCHOBE pacYeTHbIX Mogenen B pe-
XnmMme pearibHOro BpeMeHu;

* Busyanusaumsa OnarHOCTUYECKOM WM 3KCMepTHOM WHdopMaunm
B SCADA-cucTemMe Ha gucnnee aBTOMaTn3npoBaHHOro paboyero
MecTa onepaTopa;

» Pernctpaunsa uHdopmaumnm o HopMarbHbIX, NpeaaBapunHbIX
1 aBapUiHbIX COOLITUSAX;

* 3anuncb 1 XxpaHeHue nosnyYeHHo MHopPMaLMM B TEYEHME BCErO
nepuoga aKcniyartaumm obopyLoBaHus;

» dopMypoBaHMe curHanoB npeaynpeauTenbHON U aBapUMHON
CUrHanm3aLmm no BCEM KOHTPONMMPYEMbIM NapamMmeTpam;

» BegeHune pesepBHbIX KONUIA apXMBOB AaHHbIX;

MporpammHoe obecneyeHne CMTO

Cuctema CMTO nocTtaBnsieTcsi ¢ NMMLUEH3MOHHON onepa-
LIMOHHOWN CUCTEMOW, CUCTEMOW yrpaBneHnsa 6azamu gaH-
HbiX, naketom nporpamm SCADA SONICA, gpariBepamu
N CEPBUCHbIMW NpOorpaMmamMu, YCTaHOBIIEHHbIMWU B NPO-
MbileHHOM cepBepe wkada LWWAPM CYM. Astomartu-
31MPOBaHHbINA BbIYUCIUTENbHBIA TUNOBOW YNpPaBsoLLUn
koHTpornnep AB-TYK, Ha 6a3e koToporo nocTpoeH wkady
WYMT-M, copepXut BCTPOEHHOE QUPMEHHOE MNpo-
rpammHoe obecneveHre Moaynen BBoAa-BbiBOAA, a Tak-
e BbINorHeHHyto ¢ nomoLsio SCADA SONICA koHu-
rypaumio npoueccopHoro mogyng koHtponnepa AB-TYK.

Buayanusauma paccuymtaHHbIX napameTpoB, KOHUry-
pupoBaHWe aHanuMTUYeckMx Mogenen n yctaBoK cpa-
BGaTbiBaHMs cuUrHanusaumm ocyliectensetcs ¢ pabo-
yero mecta wkadga WAPM CYM wnu no yganeHHomy
KaHany cBsa3u ¢ koHTpornnepom AB-TYK.

NC 500 kB MpeobpaxeHckana AB-TYK ©85:20:34 2019/06/01

3100 | 0031 3100 | @031 3100 | @031 3100 | 0022

Cuctema nHdopMaumoHHbIX akpaHoB CMTO obecne-
4YMBaEeT MoSlyYeHne [UCNETYEPOM TEXHOMOrMYEeCKoM
MHpopMaLun o pexmnmax paboTbl Bcero obopynosa-
HUS, OXBAYE€HHOIO CUCTEMOW MOHUTOPUHrA, a TaKke
AeTanbHON WHopMaLMM O TeKyLMX napameTpax Ka-
XOOW OTAEenbHOW eanHuLbl. Jkcnpecc-o6paboTka 3Ton
MHpopMaL MM NO3BOMSIET CHU3UTb PUCKM BO3HMKHOBE-
HUS aBapUNHbIX CUTYyauuni, NOBbICUTb APPEKTUBHOCTb
N onepaTMBHOCTb OLIEHKM COCTOSIHUS 060pya0OBaHMS.

@ www.asu-vei.ru % info@asu-vei.ru

* Bo3amMOXXHOCTb yAaneHHoOro KOHTpOonA onepaTtuBHbIX AOaHHbIX
n paGOTbI C apXmMBHbIMU AaHHbIMU;

* Boigaua 0600LeHHON peneiHon curHanuaaumm no COCTOSHUIO
KOHTponupyemoro o6opyaoBaHust 1 060pyaoBaHust CUCTEMbI MO-
HUTOPWHra;

» CuHxpoHu3aumsa eguHoro spemern ot COEB no npotokony NTP
unu SNTP unu ot cobecTBeHHon annapatypsl GPS/ITTIOHACC;

» CamopgmarHocTvka nporpaMmMHo-annapaTHbIX CpeacTB;

* MNepenada nHdopmaLumm B CUCTEMY LIEHTPANN30BaHHOIO XpaHEHWS;

* [peacrtaenexHne JaHHbIX U B MHDOPMALMOHHBIN LEHTP 3aKas3yu-
Ka no cTaHAapTHLIM MPOMbILLNEHHLIM NPOTOKOMaM CBA3M (B TOM
yucne, MOK 60870-5-104 n MOK 61850.
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pynna noacTaHumii
"Ckonkoso”

bak AuBepTOpHOrO
OcHoBHoli 6ak nepexmouatenn
Temnep. Temnep. [lasnenWe MnoTHoCT: Temnep. [aenenue
obMOTKM, onerasa, onerasa, sflerasa, dnerasa, /ierasa,
(@) (Ma)  (kr/m3)  (°C) ()
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Neperpysounan cnocobHocTb

000 «ACY-B3WN» ABTOMATU3ALIMSA B SHEPTETUKE

9 r. MockBa, KabenbHas 2-as yn., g. 2, c1p. 9

R, +7 (495) 785 88 26



