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Cl ; MRUB cucTeMa MOHUTOPUHTIA U AMarHOCTUKM T D M
| CUNOBBIX TPaHC(hopMaTopoB

TDM — KOMIM/IEKCHbIY NoAxo4 K MOHUTOPUHTY
N ANArHOCTUKE CUMOBbIX TPaHC(HOPMaTopOoB

[MoBbILLEHME HAAEXKHOCTH 3Hepl'0066CI'Ie‘-IEHMF| I'IOTpE6I/IT€fI€VI B 3HAYMTE/IbHOI CTEMNEHM 3aBUCUT OT JKcnnya-
TaUMOHHbLIX NMapaMeTpPOB BbICOKOBOJIbTHbLIX CM/10BbIX TpaHC(*)OpMaTOpOB. Kak [s19 BHOBb BBOAMMbBIX B pa60Ty
TpaHC(bOpMaTopOB, TaK U ANA y>Xe 3KCnayaTtnpyembiX 3TO MOXET ObITb CleNnaHo 3a CYeT UCMOJIb30BaHNSA CUCTEM
HEenpepbIBHOro MOHNTOPUHIa n aBTOMaTl/I3I/IPOBaHHOI7I ANarHoCTUKN TEXHNYECKOT 0 COCTOAHNA.

Ha3HaueHwue cructembl TDM.

KomnnekcHas cuctema MOHUTOPUHIa 1 anarHocTnku Mmapku TDM (Transformer Diagnostics Monitor), paspa6o-
TaHHas 1 Npon3BoAnMas poccuiickoi hupmoii «AVIMPYC, npegHa3HauveHa ans:

- KOHTPO/1A COOTBETCTBUSA TEKYLLMX MapaMeTpoB paboTbl TpaHcdopMaTopa HOpPMaTUBHbLIM TPe60BaHUAM;

- NPOBeAEHNS aBTOMATU3MPOBAHHO 3KCMEPTHOM ANAarHOCTUKN AeEKTOB 1 OLLEHKN TEXHNYECKOTO COCTOSAHUSA
TpaHcopmatopa,

- nepenaun B ACY-TIT 60/ee BbICOKOr0 YPOBHS NEPBUYHOI 1 06paboTaHHOI MHhopMaLUn 415 UCNO/Ib30BaHUS
B CUCTEMAxX KOHTPO/IS COCTOSAHMS TEXHOMOMMYECKMX Y3/10B U Lienei nepefayn u npeobpasoBaHns a/1IEKTPO3HEP-
rmu.

TexHU4YecKue n NnporpaMmmMmHble 0CO6eHHOCTU cucTeMbl TDM.

- MogynbHasn peanusauns TEXHUYECKUX CPeACTB CUCTEMbI, KOra rmoKuin Habop yHKLMOHAIbHO AOMNO/THS0-
LWMX Opyr Apyra AUarHOCTUYEeCKMX MOLyei No3BonseT onepaTnMBHO CO34aBaTb CUCTEMY MOHUTOPUHIa TpaHc-
chopmaTtopa N60 CNOXKHOCTU C 3a4aHHbIMW ANArHOCTUYECKMMMN BO3MOXHOCTSIMM.

- EanHoe mHoOroypoBHeBoe nporpamMmHoe obecnedeHve INVA, peanusytowiee (yHKUMW MOHUTOPUHra U
aBTOMaTU3NPOBAHHOW ANArHOCTUKN. d1eMeHTbl 3Toro MO ycTaHaBNMBAKOTCA B NEPBUYHBLIX MOAY/IAX MOHUTOPUH-
ra, B8 APM TpaHctopmaTopa, APM noactaHuumn, APM TeppuTopuasibHOrO 3HEpPreTUYecKoro npeanpusatus.
Nepapxundeckas ctpyktypa MO INVA no3BonsieT KOMMIEKCHO pellaTb 3ajadvv ynpaBieHus akcnayatauuer
TpaHcopmMaTopoB.

- Hannuue B nporpammHom o6ecnedeHmnmn INVA cuctembl TDM Habopa ahheKTUBHBIX 3KCNEPTHbLIX aNIrTOPUTMOB,
NO3BO/AIOLLMX MPOBOANTL YT/1yO/IEHHYHO OLLEHKY TEXHNUYECKOr0 COCTOSIHMSA KOHTPOIMPYEMOro TpaHchopmaTopa.

OpraHusaumns MOHUTOPUHIa TpaHCOopPMaTopPOB NPU MOMOLLM cucTeMbl TDM.

MogaynbHas CTpyKTypa TeXHMYeckmx cpeacts TDM, ocHOBaHa Ha 06LLeil MHhopMaLMOHHO WHE, YTO NO3BO-
NAET onepaTyBHO co34aBaTb CUCTEMbI MOHUTOPUHIA 1 AUArHOCTUKM C HEOOXOAMbIMW CBOMCTBAMU. 3TO NO3BO-
NAET MUHUMM3MPOBATb 3KOHOMUYECKME 3aTPaThl Ha OpraHn3aL Mo AMarHOCTUYECKOr0 MOHUTOPUHIA.

Co3fiaHve Kaxk[oi c1ucTeMbl MOHUTOPMHIa TpaHcopmaTopa TDM peannsyeTca BKIKOYEHMEM B 3aKa3aHHYH
NOCTaBKy COOTBETCTBYOLLMX DYHKLMOHAbHbLIX MoAy eli. OcobeHHOCTbi0 TDM iBNSeTCs BO3MOXHOCTb BK/KOYe-
HWSA B OHY CUCTEMY HE TO/IbKO Pas3IMyHbIX MOAYNEN, HO U HECKOSIbKUX MOAY el O4HOro TuMna, YTo YA06HO npu
co3faHunn 60NbLUMX CUCTEM MOHUTOPWHIA, Hanpuvep, 415 rpynnoBbIX aBTOTPaHCopMaTopoB.

Kpome mopyneii cuctemsl TDM B cOCTaB KOMMNEKCHOW CUCTEMbI MOHUTOPUHIA MOTYT ObITh BK/HOYEHbBI /TH06bIE
nprbopbl perncTpauny U KOHTPOA napameTpoB Macia U PacTBOPEHHbIX ra3oB U APYruX LOMOSHUTENbHbIX
[ArarHocTn4ecknx napameTpos.

B 3aBMCMMOCTY OT TPEOGOBAHWUIA TEXHUYECKOT0 3aaHuns A1 KOHKPETHOI0 KOHTPOIMPYEMOro TpaHcopmaTopa
B COCTaB cucTeMbl TDM MOryT BXOANTb A0 15 AnarHoCTUYECKUX MOAYNEN, K KOTOPbIM MOXET ObiTb MOAK/IHOHYEHO
[0 100 nepBUYHbIX SATYMKOB Pa3/IMYHOrO TUNA, U3MEPSALWMX HeobXo4MMble TEXHONIOTMYECKME napaMeTpbl
paboTbl.

[JocTtonHcTBOM cucteMbl TDM AABNSAETCA TO, UTO AaHHblE BCEX AOMO/THUTE/bHbLIX MPUOOPOB, Kak 1 pe3y/bTaTbl
npoBefieHHbIX «off-line» TecToB, yunTbIBAKOTCA NPY (HOPMUPOBAHUN KOMIM/IEKCHOMO AMarHoCTUYeCKOro 3ak/itoye-
HWS O TEXHUYECKOM COCTOSHMM CUI0BOM0 TpaHchopmMartopa.

Pe3ynbTaTbl MapamMmeTpUyeckoro MOHUTOPUHTA U 3KCMEPTHOM OLLEHKN TEXHWYECKOTO COCTOSIHUSI OTAE/TbHOMO
CU/I0BOTr0 TpaHchopMaTopa UMEKOT 3Ha4YeHUe He TOJbKO 71 caMoro TpaHcopmartopa, HO 1 ans ynpasieHus
3KcnyaTalmeli Bcel Lenv nepefayv n npeobpasoBaHust 3/1IEKTPOIHEPT N,

Mo ntoram paboTbl AUArHOCTUYECKUX @/ITOPUTMOB B rnporpaMmme INVA paccuntbiBaeTcs eUHbIN KO3hpuuneHT
TEXHUYECKOro COCTOSAHMA TpaHcopMaTopa. ITOT KO3PMULMEHT KOMMNIEKCHO OTPaXKaeT COCTOSIHUE TpaHCcdop-
mMaTopa, Mo3ToOMy ero MakCMMasibHO YA06HO MCMoNb30BaTh B CUCTEMAX ynpaB/ieHUs 3KcrsyaTaumein BbICOKO-
BO/IbTHOr0 060pyaoBaHust 60/1ee BbICOKOrO YPOBHSI.
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TexHnyeckne ocobeHHOCTM cuctemsbl TDM

TexHnyeckue peLlueHunsd, NpuHATBLIE NpY co3gaHnn cuctemMmbl TDM.

B OCHOBY pa3paboTKy TEeXHUYEeCKUX CpeAcTB cuctembl TDM Obln MONOXEH YHMBEPCaSIbHbIA MOAY/bHbIV
NPUHLMN:

— OCHOBHOVIi 3N1EMEHT TEXHNYECKMX CPEACTB — OTAE/bHbIA AMAarHOCTUYHECKNIA MOAYb C HAGOPOM AATUNKOB.

- Mogynb peanusyeT OfMH AMarHOCTUYECKUI MeTOZ, /19 KOHTPO/A BCero TpaHcopmaTopa nin Habop mMeTo-
[0B ANS ANArHOCTUKM COCTOSAHNA OTAEMbHOW NOACUCTEMbI TpaHcdopmMaTopa.

- Bce mogynun TDM paboTaloT KakK COCTaBHbIE 3/1IEMEHTbI 06LLEN CUCTEMbI MOHUTOPMHIA U ANArHOCTUKM.

- OCHOBOV AN MHTErpauuy OTAeNbHbIX MOAYNel B cUCTeMy SIBASIETCA 06LWas UMH(OpMaLMOHHasA LMHa,
npoxoasias yepes Bce MOAY/IN.

- IHhopmauums, pernctpupyemasi OgHUM MoZysieM, no o6Lel WwrHe AOCTyMNHa 4151 UCNOb30BaHUS ApYrMi
MOAYAMMU.

B cucteme TDM peann3oBaH KOMMJEKCHBIA MOAXOA K AMArHOCTUKE COCTOSIHWUA TpaHcdopmaTtopa, Korga
NTOroBas OLeHKa COCTOAHNA TpaHcgopMaTopa NPoru3BOANTCA Ha OCHOBaHMM 0606LLatoLLLero aHasim3a pesysbTa-
TOB pab0Thbl, MO/TYYEHHbIX 3KCNEPTHLIMU NPOrpamMmMamy Bcex Moayneli CUCTeMbI.

KOHCTpPYKTUBHOE 1CrnoJiHeHMEe cuctemMbl TDM.

Bce mopgynv cuctembl TDM paccunTaHbl Ha paboTy B NPOMbILLIEHHOM Auanas3oHe Temnepatyp oT -40°C 6e3
NCMOJb30BaHNA 3/1IEMEHTOB MOA0rPeBa.

CtaHgapTHO cuctema TDM nocTaBasieTcs B 3alMTHOM LWKady U3 HEPXKaBEHLLEN CTasin, B KOTOPOM MOHTUPY-
I0TCS BCE HEOBXO0AMMbIE MOAY/N U YCTPOICTBA. B WKady ycTaHaBIMBaeTCs cMcTeMa NOAOrPeBa, NpeAHa3HauYeH-
Has Ansa nogaepyXkaHus Heo6XoAMMOro KAMMATUYECKOrO pexxunMa paboTbl 3/1eKTPOHHOIo o6opyaoBaHus. [ns
obecneyeHns paboTbl CUCTEMbI B SKCTPEMasIbHbIX YCNOBUAX B LKAy MOHTUMPYETCA AOMNOHUTENIbHAA cuctema
noaorpesa, Uin KOHAMLMOHEP, B 3aBUCUMOCTU OT TEXHUYECKOT 0 3a4aHus.

Takoe yHMBepcasibHOe UCMO/IHEHME cucTeMbl TDM NO3BOISIET MOHTUPOBATL AMarHoCTU4eckoe obopyaoBaHme
HenocpeLCcTBEHHO PALOM C KOHTPOMPYEMbIM TPaHCOPMATOPOM, yMeHbLUIAsA ANNHY CUTHaNIbHbIX Kabeneii.

[na nepegayn nHopmaumm B NOKasibHYH BblUNCNTEIbHYIO ceTb ACY-TIT 60/1ee BbICOKOr0 YPOBHSA B CUCTEME
TDM M1cnonb3ytoTcs ONTUYECKUIA Kabeslb UM BUTas «MefHas» napa. B 3aBucumocTy oT T3 npeaycMOTPEHO
NCNosb30BaHNne ANs Lenei nepegayun nHgopmaumm B ACY-TIM nHtepdeiica RS-485 nnm pagmokaHana.

Cuctema TDM — MHTeNeKTyasibHbIV 3/IEMEHT 06Lel cuctembl Smart Grid.

TexHuyeckme pelleHns cuctembl TDM COOTBETCTBYIOT peLLEHUsM, NPUHATBIM dunpmMoin «OVMPYC» npu
CO3[aHNN CUCTEM MOHUTOPUHIa APYroro BbICOKOBOIbTHOIO 060pyA0oBaHuUs, Hanpumep, Ana KPY3 (cuctema GIS-
DM), BbICOKOBO/bTHbLIX KabesnbHbIX NnHWMA (cuctembl KMK 1 CDM). 3T0 no3BoseT 3a(pheKTMBHO 1 ObICTPO
co3faBaTb 0606LLEeHHblE CUCTEMbI MOHUTOPUHIA TEXHOMOTMYECKM CBA3aHHOIO BbICOKOBOJ/IbTHOIO 060pY/10BaHNS,
peanu3ys NPUHLLMM KOMIMIEKCHOT0 MOHUTOPWHIa y3/1a Uv TPpaH3uUTa 3/1eKTPO3HEPrun.

YHuBepcanm3sauusi CUCTeEM MOHUTOPUHIA AaeT BO3MOXHOCTb ONepaTUBHO 06MeHMBATLCSA NEPBUYHON MHAOP-
MaLmeid Mexay pasfiMyHbIMU CUCTEMaMU MOHUTOPUHIA U OLEHMBATb COCTOSIHUE BCEro KOMMJeKca BbICOKOBO-
NIbTHOr0 060pYy0BaHUSA.

4



diMRUS

[lepeyeHb 1 OCHOBHbIE (hYHKLIUK MoAynei cuctembl TDM

cMcTeMa MOHWUTOPMHIA U ANArHOCTUKN T D M
CMNIOBbIX TPaHCHOPMaTopoB

Ne Mapka HanmeHoBaHue OnucaHve yHKLMIA MOay s
YHuBepcanbHbIA UCTOYHUK NUTAHUS Moy el cuctembl TDM m
1 PS Bnok nutaHusa
nepBUYHbIX AaTYNKOB.
[NaBHbIN TEXHWYECKMIA U NPOrpaMmHbIi mogynb TDM. OH ynpasnsieT
2 MO NaBHbIA MOAY/ b paboToi BCEX AMArHOCTUYECKMX MOy e, CObUpaeT C HUX
MHdopmMaLmio 1 nepefaeT ee Ha ypoBeHb APM nogctaHuuu.
MOHUTO Mopaynb ANs pacluMpeHHol perncTpauumn Temnepartypsbl
3 M1 TemnepapT Dbl TpaHcopmaTopa 1 oKpy>Karowen cpeabl. MNo3BonseT NpoBoANTL
y OLEHKY 3(h(heKTUBHOCTM paboThbl CUCTEMbI OXXKAEHMS.
U Mogaynb pervctpauun nepexosHbix U npefasapuiiHbIX PeXXnMoB
ABapuUiHbIN
4 M2 erMCTDATO paboTbl TpaHcopmaTopa. MNo3sonseT UKCMpoBaTb OPOCKM TOKOB U
P parop HanpsXKeHnin 06MOTOK TpaHcdopmaTopa.
MOHUTOPUHI TEXHNYECKUX NapaMeTPOB BbICOKOBOJ/IbTHLIX BBOLOB.
5 M3 MoHuTOp BBOAOB KOHTpO/1b BENMUYMHBI TOKa NpoBoAnMOCTU, eMkocTu Cl, pacyeTt
TaHreHca yrnia norepb (a6CoOMTHOIO UM OTHOCUMTENIbHOTO).
6 M3 .1 Mogaynb MNMpenHa3HayvyeH 4N onepaTmBHONO MOAKIHOYEHNSA NEPEHOCHbIX
) paclmpeHns npunbopos peructpauum YP (npu otcyTcTBMN Moay s M4).
Moaynb pernctpauumn 4acTU4HbIX paspsagos B AuanasoHe yactoTt 0,1 +
7 M4 MoHuTop UP (BY) 30,0 Ml'y. AHanu3 pacnpegeneHus umnynscos YP, onpegeneHne tuna
Aedekra B n3onsaumm TpaHcopmaropa.
Moaynb perncTpaummn YacTUYHbIX paspsagos B gnanasoHe yactoTt 400 +
8 M4.1 MoHuTop YUP (CBY) | 1500,0 MIy. Ncnonb3yeT BCTPOEHHbIE B 6aK TpaHchopmaTopa
[aTyMKK1, NO3TOMY MOAY/Nb MMEET XOPOLLYHO MOMEX03alUNLLEHHOCTb.
Moaynb npefHa3HayeH 451 KOHTPONA TEXHNYECKOro COCTOAHMUA
9 M5 MonuTop PMNH ycTpoiicta PIMH TpaHcdopmaTopa. KOHTpPOAMpyeT KOIMYECTBO
KOMMYTauUuMiAi N0 CTYNEeHsIM 1 NpoLiecc KOMMyTaLUu.
Moaynb perncTpaummn 4acTUUHbIX paspanos B YbTPa3ByKOBOM
MoHuTop YP .
10 M6 (yNbTpassyk) AnanasoHe vactoT 30 <+ 300 KI'y. MNo3BonseT NPoBOAMTL NIOKaLNIO
ynetpassy MecTa gedekTa BHYTpU 6aka TpaHcdopmMaTopa.
Peructpaumsa snbpaumm 6aka B gnanasoHe 10 <+ 1000 I'y. Mo3ssonset
11 M7 MoHuTOp BMbBpaumn pau pay A 4
OLeHMBaTb Ka4yecTBO MNPecCcoBKM TpaHcopmarTopa.
Moaynb perncrpauumn BbICOKOUYACTOTHbIX UMMYIbCHbIX
Peructpatop o
12 M8 HebeHANDSKEH N rnepeHanpskeHuii B cetu B AnanasoHe yactoT fo 10,0 My, OueHka
P P BNSHMA NepeHanpsXeHWn Ha cOCTOsiHWE TpaHcdopmaTopa.
Mopaynb BX0A0B. M03BONASET paclUMpUTb KONNYECTBO PErUCTpUpPYyeMbIX
13 M9 Mogaynb BXono0B Ay A P P P PrRY
aHaJ1I0roBbIX M UMPOoBLIX NapameTpoB TpaHcdopmaTopa.
Moaynb pernctpauumn TOKOB U HanpsihKeHW i NeEPBUYHOIA U BTOPUYHOI
14 M10 MoHuTop Zk 06MOTOK TpaHctopmaTopa, UCMosb3yembiX A/18 pacyeTa napameTpa
ZK, OLEHMBAKOLWENo Ha/lM4me N3MeHeHuii hopmbl 06MOTOK.
HeDexoaHbIi Mopaynb paclumpeHnst UHPOPMAaLMOHHON WWHbI cuctembl TDM npu
16 M20 MOp nb'u' 60/1bLLIOM KONUYECTBE ANArHOCTUYECKUX MOAY/eR, KoTopble
Ay pacnonaratoTcs B Wwkady B ABa psga.
Mopaynb nsonupyromnx TpaHcgopmartopos 0,1 / 0,1A ansa pasBsasku
17 M21 | Mogynb BUTT e PYIOLUMX TPAHC(OpMATOP ANA P
ueneli Npnbéopa U TOKOB NPOBOAUMOCTY BbICOKOBOJIbTHbIX BBOAOB.
18 M22 Moaynb TOKOBbIX Moaynb n30aMpyrowmnx TpaHchopMaTopoB 415 pa3BA3KM
npeobpasoBarteneii | nsmeputenbHblx Lenel 5A TpaHchopMaTopoB ToKa.
Mogay/b AN CUHXPOHU3aUMN BHYTPEHHNX YacoB cucTembl TDM ¢
19 M23 Mogay/nb BpeMeHun o
Ay P CcUCTEMOl rnobanbHOro nosuumoHnpoBaHms GPS/GLONASS.
o NHTerpanbHbIii 4aTumK, BCTpamBaeMmsblii B 6aK TpaHcdopmaTopa.
. VIHTerpasibHbIin
20 TDM-Oil [M03BOMISIET KOHTPO/IMPOBATL B/1arocofepXaHne B Macne,
AaT4ynK B mMacne
TemnepaTypy, Bubpaumto, YP B CBY gmManasoHe 4acTtoT.
Cncrema Cuctema ynpasneHns oxnaxxaeHnem TpaHchopmMaTopoB CpaBHUTETbHO
21 | TDM-TR | ynpasrneHus ynp A P P P P
He601bLION MOLWHOCTK (A0 4 rpynn BEHTUASTOPOB).
ox/1aXaeHVem
Cucrtema CnctemMa ynpaBnieHns oxnaXaeHneM TpaHchopMaTopoB CpeaHen n
22 | TDM-TS | ynpaBrneHus 60NbLUOA MOLHOCTK. Mo3BoNseT ynpasnath 12 (24) rpynnamu
ox/1aXaeHVem Mac/I0HaCoOCOB U BEHTUNATOPOB.
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[porpammHoe obecrnedeHune INVA ansg MoHUTOpUHra
N aBTOMaTN3NPOBaHHOW AMarHOCTMKN COCTOAHUSA TpaHChopMaTopoB

COBMECTHO C TEXHUYECKUMY cpeacTBamMu cucTeMbl TDM, npefHa3HaueHHbIMY 415 PErncTpaLmMmn 1 NepBrUYHON
06paboTKM MHGopMauun, hupmoii «4MMPYCx» nocTaBnseTcs yHUKasibHOe NporpamMHoe obecrnieveHne INVA.

CocTaB 1 yHKLUMM NporpaMmMHoro obecrnedeHus INVA.

B coctaB MO INVA BXoAMT Habop a/roOpMTMOB M NPOrpamm, peLlarolimMx BOMPOChl, CBA3aHHbIE CO COOPOM
NnepBUYHO NH(OPMaLIMK, ee XpaHEHWEM, 3KCNIEPTHOM 06paboTKOM 1 (hopMUpOBaHMEM UTOTOBbIX AMAarHOCTUYEC-
KNX 3aK/IFOHEHNIA O COCTOSAHUM KOHTPOIMPYEMOro TpaHcdopmaTopa.

AnemeHTbI NporpaMmHoro obecneveHnst INVA paboTatoT Ha pasHbiX YPOBHAX peannsaLmmn cuctemsl TDM.

- Mogynu cuctembl TDM.

NHbopmaums oT gaTyunkoB cbopa nepBUYHON MHhopMaLMmn, CMOHTUPOBAHHBLIX Ha TpaHctopmaTope, perunc-
TpupyeTtcs, obpabaTbiBaeTca M XpaHUTCS B HeobpaboTaHHOM BuAe B (PYHKUUOHAbHbIX AMArHOCTUYECKUX
MOy NAX. YrpasneHre paboTol Kaxkaoro Moy ns Npou3BoAUTCA BCTPOEHHOW NpOrpamMmMoit Ha MUKpPOrpoLeccop-
HOM YpOBHe. B 3TOI nporpamme oCyLLeCTBSETCS OCHOBHasA napaMeTpuyeckas AnarHoCcTnkKa COCTOAHUSA TpaHe-
thopmaTopa, hopMUpYyOTCH CUrHASbI O MPEBbILLEHMIM NOPOrOBbIX 3HAYEHUI KPUTUYECKMX MapaMeTpoB.

OcHoBHoIi Mogynb MO cucTembl, paboTatoWmii No cUrHanam nNporpammHoro obecrneveHuns INVA, ynpasnset
paboToii BCex AMArHoOCTMYECKUX MoAynen, cobupaeT OT HMX MEPBUMYHYIO MHOPMALMIO, UHTETPUPYET €e U
nepegaet Ha ypoBeHb APM nogctaHuum (TpaHcopmaTopa).

B cocTaBe KaxXk0ro Mo4y s CUCTEMbI peasin3oBaHa crneLmann3npoBaHHas sKCnepTHasa cucTema, pesyibTaTom
paboTbl KOTOPOI ABASETCA AMArHOCTUYECKOE 3aK/IHUeHNe 0 TEKYLLEM TEXHUUYECKOM COCTOSHUN KOHTPOMpye-
MOI1 NoAcucTeMbl TpaHcdopMaTopa.

- APM noacTaHLmmn — OCHOBHOW YPOBEHb MOHUTOPWHIA COCTOAHMA TpaHcopmaTopa.

3TOT ypOBEHb ABNAETCA OCHOBHbLIM A1 c60pa, BU3yanusaunm, XpaHeHus 1 aKcnepTHoOW 06paboTku nHopma-
L1M O COCTOAHUN TpaHcopmaTopa.

- THAC-1, T-1
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Bcs Heobxoammasn nHopmaumsa o paboTte TpaHcopmaTopa, Kak nepBuyHas, Tak 1 creunansHo obpaboTaH-
Hasn aKCNepTHbLIMM NporpaMmamMu B MOAY/IAX, 0TOBparkaeTcsa Ha aKkpaHe KoMnbioTepa APM B LMg)POBOM 3HAYEHUM
N B BUE CTaHAAPTHbIX CBETOOPOB COCTOSIHUS - «3E/EHbIN», «KENTbIN», «KPaCHbIN», NpeAHa3HayYeHHbIX /15
ornepaTUBHOrO nepcoHasna.

Mpw oLeHKe TeKyLero cocTossHMA TpaHchopmaTopa B INVA Ha ypoBHe APM noAcTaHumm y4nTbiBaeTca UHDOpP-
MaLms OT LOMNOSHUTESbHBLIX ANarHOCTUYEeCKUX NPpUOopoB (KOHTPO/Ib PACTBOPEHHLIX ra30B, MapaMeTpoB 3HEPro-
noTpebneHns u T.4.), a Takke UCMNonb3yeTcs Heobxoanmas nHgopmaumnsa ns cucteMsl ACY Tl 60nee BbICOKOro
YPOBHS.

CreuyanbHbIii AUArHOCTUYECKUIA NepPCOHaT NPy HEOOXOAMMOCTY MOXET, UCMO/b3ys MPOrpaMMHbIe CpeacTBa
APM TpaHcthopmaTtopa, NpoBOAUTb YIy6eHHbI aHan3 u 06paboTKy BCei MMetoLLeiics MHhopMaLmu.
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OueHKa TeXHUYEeCKOro COCTOAHUA TpaHchopmaTopa.

MOHWUTOPUHT TEXHUYECKOTO COCTOSIHUSA U 3KCMepTHas OLeHKa COCTOSIHUSA TpaHcdopmaTopa ABAKTCA OCHOB-
HOW Le/bHo NpUMeHeHns cuctem TDM.

B €BSI31 CO C/IOXXHOCTHIO U B3aMMOCBA3aHHOCTLIO NPOLLECCOB B TpaHCcqopMaTope UToroBasi AuarHocTmyeckas
npoleaypa sBAseTcs MHOronapameTpu4eckoin, KOMMIeKCHOM, NO3TOMY BbINOJIHAETCSA B NPOrpaMMHOM obecne-
yeHun INVA Ha HECKOJIbKMX a/TTOPUTMUYECKNX YPOBHAX U B HECKOJIbKO 3TaroBs.

- OnepaTvBHas NapaMeTpuyeckas OLeHKa COCTOSIHUSA TpaHcopMaTopa B OCHOBHOM NPOM3BOAMTCS B Auar-
HOCTUYeCKNX moaynax TDM mn yactuyHo B APM TpaHcopmatopa (nogcrtaHumm). Takas OLeHKa NpoBOAUTCA Ha
OCHOBaHWUK CPaBHEHWS N3MEPEHHbIX BE/IMUYNH C MOPOroBbIMU 3HAYEHUAMN KPUTUYECKMX NapaMeTpoB TpaHcqop-
mMaropa, 419 KOTOPbIX CYLLECTBYIOT 3TN 3HAYEHUA.

- QKCNepTHasA OLleHKa COCTOAHUSA TpaHchopmaTopa 1 AnarHocTrKa feeKkToB.

[na hopmmpoBaHma KOMMMIEKCHbLIX AMAarHOCTUYECKMX 3aK/THOUYEHNIA B 3KCNEPTHON nporpaMmMe 1Cnosb3ytTcs
C/IOXXHble AMarHocTUyeckne MoLenn, B KOTOPbLIX XapakKTepHble napameTpbl UCMOJb3YHTCA OT HECKONbKUX
[OMarHOCTUYECKMX MoZeneit OTAeNbHbIX NOACUCTEM TpaHcdopMaTopa.

[narHoctuyeckme 3ak/i0yeHnsa No HECBA3AHHbIM NOACUCTEMaM KOHTPOMPYEMOTo TpaHchopMaTopa paH»Xu-
pytOTCS MO MHTEHCMBHOCTU Pa3BUTUSA BbISBNEHHbIX AedEeKTOB, MO CTEMNeHU MUX ONacHOCTU A1 3KcryaTalmm
obopynoBaHus. Takue feeKTbl NPUBOAATCA B BUAE MPOCTOrO CrmMcKa.

Ha copmmpoBaHue KOMMAEKCHbIX AMAarHOCTUYECKUX 3aKi4YeHWl OKasbiBalT BAWSHWE AOMOSHUTE bHbIE
BCTPOEHHbIE MOAENN: OnpefefnieHne Hambosiee HarpeTol TOYKM OOMOTKM, OLeHKa 3(hheKTMBHOCTU PaboThl
CUCTEMbI OXNXAEHNS, KOMNIEKCHOT O BAarocoAep>kaHuns B Macse v B TBEpA0I N30M18LMKn, N T. 4.
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dopmMurpoBaHmMe 0THETOB O COCTOSHUW 1 yNpaB/ieHne aKcnyaTaumei TpaHcopmartopa.

Mo pesynbTaTaM napameTpUYeckoin W 3KCMEpPTHON AuarHoCcTMKM nporpamMmoit INVA B aBTOMaTU4eCKOM
pexxume nponsBoAnUTCA (OpMMpPOBaHMEe OTYETOB O COCTOSAHUKM TpaHcopmaTopa. OTYeTbl NPeACcTaBNSATCA B
thopmate Word, 4To faeT BO3MOXXHOCTb 3KCrepTam Nnpu Heo6XoAMMOCTU YTOUHATL 1 KOPPEKTMPOBATb MH(OpMa-
umio.

Co3pgaHHble 0THeTbl BK/HOHAOT B cebs faHHble 06 MH(OPMALMOHHO BaXKHbIX MepPBUYHbLIX NapameTpax TpaHc-
thopmaTopa, cBejeHNA O BbISABNEHHbIX 3KCNEPTHLIMN a/IrOpUTMamiu feekTax.

B oTueTax NpMBOAMTCSA AOMONHUTENNbHASA MHGOPMaL S, ONUCLIBAIOLLAs BEPOATHbIE CPOKM Pa3BuUTUS gediek-
THbIX COCTOSIHWIA [0 KPUTMYECKOro YpPOBHS. s 3TOro B nporpammHom o6ecneyeHun INVA ucnonb3yoTtes
YHUKas/IbHble afanTUBHbIE MOLENN Pa3BUTUA AeEKTHbIX COCTOSHUIA. MNMapaMeTpbl 3TUX MaTeMaTUYeCKUX Moje-
el onepaTrBHO YTOUHSIKOTCA MPOrpaMMoii A8 KaKA0ro TpaHcdhopmaTtopa no mepe Habopa nHgopmaumu.

[ns ynob6cTBa aHanmM3a CoCTOSAHUS TpaHcopMaTopa Kak afiemeHTa y3na (MoAacTaHUuUn) UM COCTaBHOM YacTu
TpaH3uTa 3Heprum, nporpammoin INVA paccumtbiBaeTcst 06006LEHHbI KO3MLMEHT TEXHUYECKOIO COCTOSIHMS
TpaHcdopmaTopa. 3TO JaeT BO3MOXHOCTb UCMO/Ib30BaHWS pe3y/ibTaToB paboThl cucTeMbl TDM B AnarHocTuke
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MatemaTnyeckne Mmogenm n guarHoctmyeckmne anropnuTmbl

B nporpammHom obecneyeHnmn mogyneli cuctemsl TDM 1 B IO INVA peanv3oBaHbl MHOTOypOBHEBasi MapameT-
puyyeckas AMarHOCTMKa U aBTOMaTU3MPOBaHHAas 3KCNepTHas OLeHKa COCTOSHUSA TpaHcdopmaropa Ha OCHOBe
MaTeMaTU4eCKNX Mofenen n anropuTMoB.

MapameTpuryeckas MarHOCTMKa OCHOBaHa Ha KOHTPOJ1e 3HaYEHW KpUTUYECKMX NapameTpoB TpaHcdop-
mMaTopa, 4715 KOTOPbIX UMEKTCH HOPMaTKBHbIE MNOPOrK COCTOAHUSA. MNapamMeTpuyeckas AMarHocTKa CTpouTcs Ha
aHan3e Tpex 3Ha4YeHNn KPUTUYECKNX NapaMeTpoB:

- TekyLLmMe yCTaHOBMBLUMECS 3HAYEHUSA KPUTUHECKNX NapaMeTpoB.

- CKauOK KpUTUYECKNX NapaMeTpoB, OTPadKatoLL Ml ObICTPblE U3MEHEHWSI COCTOAHMSA TpaHcopmMaTopa.

- TpeHa N3MEHEHN KpUTUYECKNX MapamMeTpoB, OTpavKatoLmii MeA/IeHHbIe N3MEHEHMNS TEXHNYECKOrO COCTOS-
HUA TpaHcdopmaTtopa.

[narHocTvka Ha OCHOBE BCTPOEHHbIX MaTeMaTU4YeCcKMX MoAeneil npefHasHaveHa A1 BbisSBEHUA
AeheKTHbIX U NpeaaBapuiiHbIX COCTOSIHWIA KOHTPOIMPYEMOro TpaHcopMaTopa Mpy NMOMOLUM 3KCMEPTHbIX
aNropuTMOB. JTa AMarHOCTUKA BbIMOHSAETCSA C UCMOMb30BaHWEM afanTUPOBaHHbIX K cucteme TDM adhpekTuB-
HbIX 3KCMEPTHbLIX &/ITOPUTMOB, PeasIM30BaHHbIX B MPOrpaMMHOM 06ecneyeHny CUCTEMbI MOHUTOPKHTA, Pacnosio-

YKEHHbIX Ha YPOBHAX 06paboTky nHdopmauuu I, HHTn 1V.
No Mopnenb Ha3HauyeHne maTemaTmyeckoli Mogenun, nosyyaemble pesynbraTbl
- PacyeT TeMnepaTypbl Hanbonee HarpeToi TOUKM OBMOTKM MO TEMMepaType
PacueT TemnepaTtypbl paryp P patyp
o BEPXHWX CNI0EB Macna u Harpyske.
1 | Hanbonee HarpeTon o
TOUKY OBMOTKM - PacueT cTtapeHus n3onsuum no Temnepatype Havbonee HarpeTon TO4YKK
06MOTKM M pacyeTHOMY BSIarocoAepXaHuI0 TBEPAOMN M30SISILMU.
- KoHTponb BnarocofepxaHusi B Macne TpaHcdhopmaTopa.
BnarocopepxaHue B - PacueT BnarocoaepxaHus B Macrne C y4eTOM MNpeaLecTBYOLWNX PEXUMOB
2 | Macne u B TBEpAOH paboTbl TpaHcdhopmaTopa.
nsonsuum - OnpeneneHuve TemnepaTypbl 3aKMnNaHusa Bnaru B Macne.
- PacyeT BnarocoaepkaHusi B TBEPAOM M30M5IUMM B MECTaX Meperpesa.
- OnpepeneHve TMNa aedekTos B TpaHCcdopMaTope NO KOHUEeHTpauuu u
AHanu13 pacTBOpPEHHbIX pea Aed paHcdop P HeHTpau
3 ra30B B Macne COYETAHUIO PaCTBOPEHHBIX B Macsie ra3oB. TOYHOCTb TaKMX pacyeToB 3aBUCUT OT
MapKK UCNonb3yemMoro npnbopa KOHTPONS KOHLEHTpaLmMn ra3os.
Hannune n - Perncrpaums Yactu4HbIX pa3psgos B agnanasoHax HF, UHF 1 ynbTpa3ByKkoBOM.
4 | pacnpegeneHue - OnpegeneHuve Hanuuma n Tuna aedeKkToB B U30MsUMKN TpaHcopmaTopa.
YaCTMYHbIX Pa3psiaoB - Jlokaumsi MecTa BO3HMKHOBEHNS aedeKTa BHyTpu 6aka TpaHcdhopmaTopa.
CoBMeCTHbIA aHanu3 - COBMECTHbIN aHanM3 pacTBOPEHHbIX ra30B M YAaCTUYHBIX pa3psasoB Afs
5 | pacTBOpEHHbIX ra3oB U | YTOYHEHWS AMArHO30B U pa3aeneHus aedekTos BHyTpu Haka
YaCcTM4YHbIX pa3psiaoB | TpaHcdopMaTopa U BO BBOAAX.
- PacyeT napaMeTpoB OCHOBHOWM M30/ISILMM BbICOKOBOJIbTHLIX BBOAOB (TAHIEHC
CocTosiHWe BBOAOB
6 yrna Au3neKTpUYecKnx MnoTepb, eMKOCTb) U UX U3MEHEHUS.
TpaHcdopmaTopa
- Onpepenexve gedekTHOro BBoAa M TMNa aedekra.
- Perncrpaums BbICOKOYACTOTHbLIX MMMYSIbCHBIX NepeHanpsXkKeHuid.
BnvsiHne uMnynbCHbIX " "
7 HeDEHANDSKEH - OueHKa BO34eNCTBUS UMMNYJIbCHBIX BbICOKOYACTOTHbIX NepeHanps>keHni,
P P BblsSIBNIEHME M3MEHEHWUI COCTOsIHMSI TpaHcdopMaTopa.
8 CocTtosiHMe ycTpoicTBa | - PacuyeT nepenaaa TemMnepaTyp B OCHOBHOM 6ake 1 6ake koHTakTopa PIH.
PIH - OnpegeneHne MeXaHU4eckoro 1 31eKTpUYECKOro N3HOCa KOHTaKTOB.
- KoMnnekcHas oueHKa TEXHUYECKOro COCTOsiHMS TpaHcdhopMaTopa Ha OCHOBE
KoMmnnekcHast oueHka o
9 | cocrosms BCEX ANArHOCTUYECKMX MOAENEN.
TpaHCOpMATOpa - PekoMeHzaLmMmn no cTpaTerum aKCnayaTaumMm KOHTponupyeMoro obopyaoBaHms
C yyeToM TpeboBaHuit PA 34.45-51.300-97.
Harpy3ouHas - PacueT Harpyso4Hol cnocobHocTu TpaHcdopmaTopa no FOCT 14209-97 (M3K
10 | cnocobHocTb 354-91), M3K 60076-7, MK 60076-2.
TpaHcdopmaTopa - JlonycTMMble pacyeTHbIE BEMNYUHBI M BPEMS NEperpysKku.
OueHKa BAnsHUA
- OnpegeneHne BNUSHUS TEXHUYECKOrO COCTOSIHMS TpaHCcdopMaTopa Ha
11 | TpaHcdopmaTopa Ha
HaAeXHOCTb paboTbl TpaH3uTa aHeprun (ans yposHs IV B M0 INVA).
paboTy TpaH3uTa

[LNsi KOPPEKTHOI paboThbl KaXKAO0M MaTeMaTUYECKOn MOAEeNM NPV ONpeAeneHn cocTaBa CpeicTs cucteMbl TDM
A0/KHO ObITb MPeLyCMOTPEHO Ha/lMUMe TEXHUUYECKUX YCIOBUIA (MoAy el 1 4aTUMKOB) ANst perncTpauum Heobxo-
AVIMOVi HhopMaLN.
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IMHOroypoBHeBast peann3aLyst TEXHUHECKMX U MPOorpaMMHbIX CPe/ICTB

MporpamMmHble U TEXHMYECKME cpeacTBa cuctembl TDM 06nagatoT nepapxmyeckoin CTPYKTYpOIi 1 BKIKOYAKOT B
cebs HECKO/IbKO YPOBHEN pernctpauun, 06paboTky MHGopMaLmmn, MOHUTOPUHTA 1 ANArHOCTUKN TEXHUYECKOTO
COCTOSIHWNS TPaHCchopMaTopa, BbIpaboTKU U MPUHATUSA PELLEHNIA.

CTaHAapTHas nocTaBka TEXHNUYECKUX U MPorpaMMHbIX cpeacTB cuctemsl TDM BrtoyaeT B cebs 40 4 ypoBHel
peructpaumm, 06paboTKy UHDOPMaLUM U MPUHATUA PelleHnss 0 TEXHUYECKOM COCTOSIHUM KOHTPOSIMPYEMOro
TpaHcdopmartopa.

YpoBeHb | (YpoBeHb MepBUYHbLIX daTyukoB) — IV APM 3Hepronpeanpuatus
TEXHUYECKNIA YpOBEHb CHOpa WCXOAHOW WHhopMauum A
N1 MOHUTOPKHIa. OH BKOYaET B Ce6s1 BCE NEPBUYHbIE | |

APMC 3

JaTunky cuctembl TDM, a TakKe Bce YCTaHOB/IEHHbIE Ha | [
TpaHcopmaTope AOMONHUTESNbHbIE AATYMKMA U NPUGO- - APM NC 2 M TlgM
pbl, KOHTPOMUPYIOLLME COCTOAHME TpaHcopmaTopa. APMTIC 1 A Tp-p 2

YpoeHb Il (ypoBeHb Moy e cuctembl TDM) — A A M TDM

Tp-p 2 ? ; ‘ ‘
TEXHNYECKUA U NPOrpamMMHbIA  ypOBEHb MEepPBUYHON 1 TTI-)Ml TTI-)MZ PP
06paboTKM AaHHbIX OT AATYMKOB, YPOBEHb OCYLLECTB/E- PP PP | ‘ ‘ ‘ KK aT‘W'KV'
HUS1 NapameTPUYECKO ANarHOCTUKM paboTbl TpaHcgop- T T T T T T fvKK aT”VIKVI

MaTopa. 3TOT YpOBeHb AMArHOCTUKW peann3oBaH Ha 1 | Aarunkn]| Aatunkm]
OCHOBE MporpaMmMHbIX BO3MOXKHOCTE mogysiein TDM.

YpoBeHb Il (OonarHocTnyeckuii ypoBeHb MOACTaHLUM) — MPOrpaMMHbIA YPOBEHb KOMM/IEKCHOM
3KCMEepTHOM OLLEHKN TEXHMYECKOr0 COCTOSAHUSA TpaHcdopmaTopoB. [peactasnseT coboil aBToMaTU3MpoBaHHOE
pabouee mecto (APM). YpoBeHsb Il TexHUYeckn peannsoBaH B BUAE OTAeNbHOro Wwkadga APM ¢ KOMNbIOTEPOM 1
cpefcTBamu CBA3M, yCTaHaB/IMBAEMOTO B LLMTOBOM MOMELLEHNN NOACTaHLUN.

YpoBeHb IV (AMarHOCTUYECKN YypOBEHb 3HEPronpennpuaTmns) — TEXHUYECKU U NporpammMHbIi
YPOBEHb BU3yasiM3auum NUHGOPMAaLMM O COCTOSHUM 060pYAOBaHUS BCeX MOACTaHUMI SHepronpeanpusaTus.
MpeacTaBnseT coboii Wwkad - aBToMaTn3nMpoBaHHoOe paboyee mecTo (APM). MNpun HEO6XOAMMOCTM Ha 3TOM YPOBHE
[MarHoCcTMKN NPOu3BOAMTCA OLLeHKa PYCKOB BO3HUKHOBEHNWSA fed)eKTOB B Hanbosiee 0TBETCTBEHHOM 060pyL0Ba-
HUW. Ha 3TOM ypOBHE BO3MOXXHO MPOBEAEHWE WHTErpasibHOM AMArHOCTMKM W OLEHKa BAUSHWA COCTOSHUS
TpaHchopmaTtopa (TpaHCchopMaTopOB) Ha COCTOSAHNE TPaH3UTa 3NIEKTPOSHEPTUN.

YpoBHM NnporpammHoro obecneveHms INVA.

MporpammHoe ob6ecriedeHne INVA, noctasnisemoe ¢ cucteMamv TDM gnsi MOHUTOpUHIa TpaHchopMaTopoB,
BK/OYaeT B cebs 6a30Bble MatemaTmyeckme U guarHoctudeckme mogenun ans yposueii 1V, I n yactuuHo Il.
Habop 40NOMHUTENbHBIX 3KCMEPTHbLIX MOAYNei U MaTeMaTUYeCKUX Mogeneli Ana aTuxX ypoBHEN, Hanpuvep, A1s
CPaBHUTE/NbHON OLLEHKN BAUAHUA COCTOAHUA TpaHcopmaTopa Ha TEXHWYECKOe COCTOsHME 06Lero TpaHsuTa
aHeprum (ypoBseHsb 1V), oroBapriBaeTcs nNpu 3akase cUCTeMbl OTAE/NBHO.

MporpammHoe obecneveHne INVA obecneumBaeT nepegadvy U MHTerpaumo nHopmaumm B cuctemy ACY Tr
ypoBHeli Il n IV ¢ ucnonb3oBaHnem npotokona MIK 60870-5-104. 3To NO3BOMSET ONepaTUBHO N Ge30MacHo
MCMO/1b30BaTh CYLLECTBYIOLME MH(POPMALMOHHbIE CETU 3aKa3unKa.

OCHOBHbIMW 3a4a4amMm, peLuaeMbIMU NpU HTerpauum cuctembl TDM B ACY TTI1, aBnatoTca:

- Mony4yeHune B ACY TIM Ha yposHax Il v IV onepaTuBHOl MHopMaLumn o COCTOSIHMM TpaHcdopmaTopa B
o6beme, He0OX04MMOM A1 OLEHKM OMepaTUBHbLIM MNEPCOHASIOM TEKYLLEN CUTYaLUN U MPUHATUS PELLEHNIA.

- BO3MOXHOCTb MONyYeHUs NepBUYHOIN MHPOpMaLUM O COCTOAHMM TpaHcdopMaropa OT APYrnx NoACUCTEM
ACY TN 6e3 ncnosb3oBaHusi B TDM A0NONHUTENBHbIX AAaTHYUKOB.

- ABTOMaTmM4yeckast CUHXPOHMU3aLNA «BHYTPEHHEro BpemeHn» O cuctemsl TDM co BpemeHem cuctembl ACY TT1
N «rnobanbHbIM BpEMEHEM>.

- JloKasbHbIA 1 yAaneHHbIn AOCTYN K «pa3peLlleHHbIM» AaHHbIM 1 pe3ynbTaTtam paboTbl cuctembl TDM ¢
ncnosib3oBaHmneM pecypcoB ACY TT1, B Tom uncne WEB — goctyn.

- Y[aneHHbli KOHTPO/Ib NPaBUbHOCTU (DYHKLUUOHUPOBAHUSA M UCMIPABHOCTU TEXHUYECKUX U MPOrpamMMHbIX
cpencTs cucTembl TDM.
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cucTeMa MOHUTOPUHTIA U ANarHOCTUKM
CWUTOBbIX TPAHC(HOPMaTOpPOB

Moaynb MO — rnaBHbIii MOAYNb CUCTEMbI MOHUTOPUHTA

Mopaynb nmeeT hyHKLNOHaIbHOe 0603HaueHne «Main Monitors.

OH siBnsieTcst 6a30BbIM MOZY/1IeM A/151 BCEX TEXHUYECKUX CPeacTB cuctembl TDM un HeO6XO,EI|I/IM A1 NCnoJsib3oBa-

HNA BO BCEX MO,EI,VI(DI/I Kaunax CUCTEMBI.

InaBHbIi Mogyns MO Bcerga yctaHaBnvMBaeTcs psagoM ¢ mogynem 6s1oka nutaHus (PS), cnpasa oT Hero. Bce

Apyrve onarHocTuyeckmne Moay/iv yctaHaB/IMBaloOTCA B MPOU3BOJILHOM Nnopsaake npasee moaynsa MO.

BxoaHble u BbIxoaHble NapaMeTpbl Mmoaynsa MO

HanmeHoBaHue Twvn [vanas3oH
1. BXxoAHble curHansl
1.1 | Temnepatypa RTD 01 Pt100 -60 + +150
1.2 | Temnepatypa RTD 02 Pt100 -60 + +150
1.3 | Temnepatypa RTD 03 Pt100 -60 + +150
1.4 | Temnepatypa RTD 04 Pt100 -60 + +150
1.5 | BnaxHocTb Bo3ayxa Hm SHM-1 0 + 100%
2. BbixogHble curHanbl Mogyns
2.1 | BbixogHoe pene R 01 lNepek. KOHTaKT 0+5A
2.2 | BbixogHoe pene R 02 OTKp. KOHTaKT 0+5A
2.3 | BbixogHoe pene R 03 OTKp. KOHTaKT 0+5A
2.4 | BbixogHoe pene R 04 OTKp. KOHTaKT 0+5A
3. HaukaTopbl Ha NULEBOW NaHeNn Moaynst
3.1 | Alarm (ABapwus) KpacHbii MpenasapuitHoe
3.2 | Warning (Tpesora) XKenTbiin YXyaueHHoe
3.3 | Status (CocTosiHue) 3eneHbli
3.4 | Heater (HarpeBatens) 3eneHbin
3.5 | F (PyHKUMM HacTpoOViKK) 3eneHsbli
4. IHdbOopMaUMOHHbIE KaHabl CBS3N
4.1 | Ontnka MMF, nnn SMF Mo BbI6Opy
4.2 | UnTepdelic USB Ans PC
4.3 | 1 RS-485 Onsa SCADA
4.4 | 2 RS-485 [Jon. npnbopbl
4.5 | TepMyHan HacTPONKK Onums

TDM

PyYHKUMOHa/IbHOE Ha3HaveHre moay s MO:

- [naBHbIN MOAyNb MOHUTOpUHra MO, B nNepByl oyepefb, NpefHa3HayeH A1 OpraHvM3auun CBA3M MexXay
BCEMU AMArHOCTUYECKNUMU MOLYNAMM cucTeMbl TDM, BK/IHOUEHHbLIMU B NMOCTaBKY. CBA3b C MOAYNSIMM OCYLLECTB/A-
eTCs No 06LLen MHOPMALMOHHON LHE, NPOXOAALLEN Yepes BCe MOAY/IN CUCTEMbI.

- Mpwv nomowm moaynst MO npon3BoaMTCA yripaBneHne paboTo TEXHUYECKNX cpeacTB cuctemsl TDM. Mogynb
yNpaBAseT IMHUAMM CBA3N, Nepefadeli AaHHbIX MeXay MOAY/ISAMMU.

- MHopmaums oT 4aT4MKOB, MOAK/OUEHHbIX K AMArHOCTUYECKUM MOLY/AM, U YacTU4HO obpaboTaHHas B
MOy IAX, cobrpaeTcs rnaBHbIM MOAYyeM MOHUTOPUHIA U TOTOBUTCA K nepefadve B cuctemy ACY TIT.

- B mogyne MO npesycMOTPEHbI HECKO/IbKO N3MEPUTESIbHbIX KaHaI0B /18 perucrpaumnm aHasoroBbiX CUrHas108
OT [aT4MKOB TEXHOJIOMMYECKMX NapameTpoB. B OCHOBHOM 3TO TemrepaTypa TpaHcopmMarTopa, perucrpauus
KOTOPOIi HE06X0AUMA /11 UCMO/Ib30BaHUS B CUCTEMAX MUHMMa/IbHO KOH(MIypaumm.

- FNaBHbIi MOAY/ b CUCTEMbI MOHUTOPUHTA OCYLLECTB/ISIET ABYXCTOPOHHIOK CBA3b C cucTemoli ACY TIM, ¢ APM
nofctaHumn (TpaHcgopmaTopa). Kpome crtaHO4apTHOW onepaTMBHOW Mepefayvv MHGOpMaUUM O COCTOSHUM
TpaHcdopmaTopa moaysib MO npuHUMaET 3anpockl, FOTOBUT HEOOX0AUMYO MHOpMaLMIO 1 NnepeaaeT ee B APM.

[Ba 13 yeTblpex BbIXOAHbIX CUrHAJIbHbLIX pefie, YCTaHOBMEHHbIX B F1aBHOM MOAy/ne, paboTalLmx B pexume
BKJ/TOUEHNS BHELLHEN curHanmsaumm, UMerT yH1BepcaibHoe ynpasieHue. OHM MOTyT BK/IKOUYATLCA WX cammnM
moZysem MO, unu Hanpamyro fo6biIM ApYrM AMarHoCTUYECKUM MOAY/eM cucTembl TDM, KOHTPOMPYHOLLMM
KpUTUYeCcKne napameTpbl paboTbl TpaHcdopmaTopa. 3To cAenaHo 419 Toro, YTo6bl YMEHbLUNTL BPEMS peakLmm
CUCTEMbI Ha pe3y/bTaTbl paboTbl 3KCMEPTHO NapaMeTpuUYecKoli AnarHoCTUKN.
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Mopaynb M1 — KOHTPO/b TEMMNEPATYPHbIX PEXXKMMOB TpaHc(hopmMaTtopa

3T0T MoAy b cucteMbl TDM nmeeT TexHoornyeckoe o603HadeHme «t° Monitor».

Mopay/sib M1 npegHa3HayeH 419 YTOYHEHHOT0 KOHTPO/IA TemMmiepaTypHOro pexuma paboTsl TpaHcdopmarTopa 1
OLEHKM 3 heKTUBHOCTU PabOoTbl CUCTEMbI OXTXKAEHNS TpaHchopmaTopa.

[Mpy NOMOLLM TEXHUYECKUX N MPOTrPaMMHbIX CPELACTB B MoAyne M1 KOHTPO/IMPYeTCa COCTOAHME BEHTUNSATOPOB
1 Mac/10HacoCOoB, HaInyKne neperpy3oK 1 CI0XKHbIX PEXXMMOB MycKa.

BxoaHble u BbIXoAHblIe NapaMeTpbl Mmoayna M1

Ne HanmeHoBaHue Twvn [Jnana3oH
1. KaHanbl uamepeHusi tTemnepaTypbl
1.1 | Temnepatypa RTD 1.1 Pt100 -60 + +150
1.2 | Temnepatypa RTD 1.2 Pt100 -60 + +150
1.3 | Temnepatypa RTD 1.3 Pt100 -60 + +150
1.4 | Temnepatypa RTD 1.4 Pt100 -60 + +150
i' 1.5 | Temnepatypa RTD 1.5 Pt100 -60 + +150
} 1.6 | Temnepatypa RTD 1.6 Pt100 -60 + +150
i 1.7 | Temnepatypa RTD 1.7 Pt100 -60 + +150
1 1.8 | Temnepatypa RTD 1.8 Pt100 -60 + +150
] 2. KaHanbl KOHTPONS TOKOB 3/1IeKTpoABUraTenei
| 2.1 | Tokcratopall.l IFCT-5 0-+5A
. l 2.2 | Tok cratopall.2 IFCT-5 0+ 5A
I } 2.3 | Tokcratopall.3 IFCT-5 0+5A
1 24 | Tokcratopall.4 IFCT-5 0+5A
e 2.5 | Tokcratopall.5 IFCT-5 0+5A
-_-! ; 2.6 | Tok ctatopa I 1.6 IFCT-5 0+ 5A
1 = 2.7 | Tok ctatopall.7 IFCT-5 0+5A
;E_F 2.8 | Tokcratopal 1.8 IFCT-5 0+ 5A
1= 2.9 | Tok cratopal 1.9 IFCT-5 0+ 5A
:;} 2.10 | Tok cratopal 1.10 IFCT-5 0+ 5A
'::1! 2.11 | Tok ctatopall.11 IFCT-5 0+5A
2.12 | Tok cratopall.12 IFCT-5 0+5A
i 2.13 | HanpsixeHnne ¢asHoe - 220B
i ] 3. Pene ynpaBneHus anekTpoaBuraTensmu
3.1 | BbixogHoe pene R 01 Otkp. KoHTakT 0+ 5A
3.12 | BbixogHoe pene R 03 OTkp. KoHTakT 0+5A
4. 'HAVKATOPbI Ha INLIEBON NaHenv Moayss
4.1 | Status (CocTosiHue) 3eneHbil
4.2 | WHTepdeiic USB Ans PC

PyHKUMOHa/IbHOE Ha3HaveHre moayna M1:

- Mogyne M1 npefHa3HadeH Ans U3aMepeHnst Temnepatypbl 6aka TpaHcopMaTopa B HECKO/IbKUX TOUKaX 1 415
KOHTPO/SA TemMnepaTypbl OKpYy>KatoLeli cpeabl.

- Ha ocHOBaHMM COBMECTHOr 0 aHaM3a OCHOBHbIX NapaMeTpoB, BIMSAIOLLMX HA TemMrepaTypHbI pexxum paboTsbl
TpaHcdhopmaTopa (Harpysku TpaHcdopmaTopa, TemnepaTtypbl 6aka v TemnepaTypbl OKpyXalolwel cpeabl),
nporpamMMHoe obecneyveHve moayns M1 no3BossieT NPOBECTU KOMMIEKCHYIO OLEHKY 3(hdheKTUBHOCTN paboTbl
CUCTEMbI OXNAXKAEHMSA.

- B cocTtaB nporpammHOro obecneyeHus mogyns M1 BxoauT cneumann3vpoBaHHas aKcnepTHas nognporpavMmMa
KOHTPO/IS TEXHUYECKOr0 COCTOSIHUS U MArHOCTUKY Ae(DeKTOB 3/1eKTPOoABUraTeneli BEHTUIATOPOB U Mac/I0Haco-
COB CUCTEMbI OXN1aXAeHUsA. OHa NO3BOJISET MO CNEeKTPY NOTPebseMbIX 3/1IEKTPOABUraTeNIIMU TOKa 1 MOLLHOCTY
NPOBOANTb AMArHOCTUKY Ae(eKTOB NOALIMNMHUKOB, KPbINbYaTOK U T. 4.

- Mpn HeobXoAUMOCTI, NPU MPEBLILLIEHNX NOPOrOBbLIX 3HAYEHUI TeMnepaTypsbl 6aka TpaHcopmaTopa, npu
NMoMOLLM ABeHafuaTV BbIXOAHbLIX pesie Moayns M1 MOXHO BK/o4YaTb B paboTy AOMOMHUTENbHbIE 3/IEMEHTHI
CUCTEMbI OXNaXAEHMSA.
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Mopaynb M2 — peructpartop aBapuitHbIX PEXNMOB PadoTbl

3TOT AMarHoCTUYECKN MOLY b UMEET TEXHO/IOrMYeckoe o603HadeHne «Fault Recorders.

Mogaynbe M2 npefiHa3HayeH A9 aBTOMaTUYECKOW perucTpaLmm nepexoiHsiX 1 aBapuinHbIX pexxMMoB paboThbl
KOHTPOMMPYEMOro TpaHcdhopmaTopa, mkcauum nocnefoBaTesibHOCTY cpabaTbiBaHUSA 3/1eMeHTOB P3A cuctemsl
3aWmnThl.

®YHKUMOHaNBbHO MoAy/b M2 [ONOMHAET MHAOPMALMIO PErncTPaTOpPOoB NepPexoHbIX NPoLEeccoB, ycTaHaB/n-
BaeMbIX Ha nofcTaHumax. OCO6eHHO 3TOT MOAY/b NONEe3eH TOr4a, Koraa Takme perncTparopbl OTCYTCTBYHOT.

B mogyne M2 peructparopa aBapuiHbIX PeXXMMOB HacTparBarTCs 3HaAUYEeHNS NOPoroB NpeBbIeHns (YMeHb-
LIEHMS) ha3HbIX TOKOB WU HanNpshKeHWA TpaHcopmaTopa, AMTENIbHOCTM PErnCcTPUPYEMbIX BbIGOPOK 1 APYrmX
cny>kebHbIX MapameTpoB. B pesynbraTe MHOpPMaUUs, XpaHawascs B NamsaTy MOAyNns no Kaxaomy dakry
nepexo4HbIX MPOLLeCCoB, MOe3Ha 4719 aHa/Im3a paboTbl TpaHCHoOpPMaTopa B KPUTUYECKMX PEXUMAX.

BxoaHble M BbIXOAHbIE NapaMeTpbl Mmoaynsa M2

Ne HanmeHoBaHue Twvin Jnanas3oH
1. BXoaHble KaHanbl M3MEPEHNs NapaMeTpoB TpaHcdhopMaTopa
1.1 | Hanpsixenne Uja TH - 0 + 240B
e Fault Recorder @ 1.2 | Hanpsikenue U;g TH - 0 + 240B
1.3 | Hanpsikenue U;c TH - 0 + 240B
1.4 | Hanpsixenne U, TH - 0 + 240B
1.5 | Hanpsixenne U,g TH - 0 + 240B
1.6 | Hanpshkenue U,c TH - 0 + 240B
1.7 | Tok Harpy3ku Iia IFCT-5A 0+ 5A
1.8 | Tok Harpysku Lig IFCT-5A 0+ 5A
1.9 | Tok Harpy3ku Iic IFCT-5A 0+ 5A
1.10 | Tok Harpy3sku Irs IFCT-5A 0 + 5A
1.11 | Tok Harpy3ku Ig IFCT-5A 0+ 5A
1.12 | Tok Harpy3ku Ipc IFCT-5A 0+ 5A
1.13 | HanpsixeHue ¢dazbl A 0 + 240B
1.14 | HanpsixeHue ¢da3bl B 0 + 240B
1.15 | HanpsikeHue dazbl C 0 + 240B
2. BxoaHble KaHanbl KOHTPOss paboTbl P3A
2.1 | Jlornyeckmin Bxog R2.1 M3011poBaHHbIi 5+ 24B
2.12 | Nornyeckuin Bxoa R2.1 - 5+ 24B
3. VHdOopMaUMOHHbIE KaHaslbl CBSI3M M HACTPOWKM
3.1 | UHTepdeiic USB Ons PC
3.2 | TepMuHan HaCTPONKM Onuus
4. iHavKaTopbl Ha IMLEBOIN NaHENN Moayns
4.1 | Alarm (ABapus) KpacHblivi MpenaBapuiiHoe
4.2 | Warning (TpeBora) Xentbii YxyauweHHoe
4.3 | On (CocTosiHue) 3eneHbin

Mpn Hannunm B cucteme TDM gmnarHoctmyeckoro mogynsa M3 co BceMy NOAKIHOUEHHBIMU BXOLAHBLIMI KaHas1amu,
BXoAbl C 1.1 10 1.9 MOXXHO He nogk/IvaTh: PErncTpaTop UCNob3yeT 3TV 3HaYeHUs, nepefasaemMble ¢ Mmoayia M3
Mo BHYTPEHHEWN NH(OPMaLMOHHO LHe Nprnbopa TDM.

PyHKLUMOHa/IbHOE Ha3HayveHve moaynsa M2:

- Moayne M2 npegHasHaveH A1s perncTpaunm ckaukos (£) hasHbix HanpskeHni 06mMoTok BH 1 HH KoHTponu-
pyemoro TpaHcopmaTopa, peructpaunmy nyckoBbiX TOKOB, TOKOB NMeperpy3kn 1 TOKOB KOPOTKOrO 3aMblKaHWUSA,
npoTekarLwmnx Yepes TpaHcgopmaTop.

- MonyyeHHasn nHgopmMaL s UCNoIb3yeTcs B AUarHoCTUKe 415 6051ee TOUHO OLLeHKN COCTOAHMSA TpaHchopma-
TOpa, BbIABIEHNSA MPUYNH N3MEHEHUSA NapaMeTpoB TpaHcopMaTopa v MPUUYNH BO3HUKHOBEHWSA CNeLUdUYECKNX
[JeeKToB, CBA3aHHbLIX C HapYLUEHVEM U30NALUN N C MeXaHUYECKUMU U3MEHEHVAMY KOHCTPYKUUN TpaHcdopma-
Topa.
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Mopaynb M3 — KOHTPO/1b COCTOAHMSA BbICOKOBO/IbTHLIX BBOA0OB

MpU NOMOLLM TEXHUYECKMX 1 NPOrPaMMHbIX CPEACTB B Moayne M3 KOHTPO/IMPYETCA COCTOSIHME BbICOKOBO-
NbTHbIX BBOAOB TpaHchopmaTopa. Mogy b M3 NpuMeHNUM 151 KOHTPOIS BbICOKOBO/IbTHbIX BBOZOB C «K/laccmuyec-
KOI» n3onsumein bymara — Macno U ¢ COBpeMeHHOW TBepaoi RIP nzonaumeid. [ns pasHbIX TUMOB U30/SLUN
BBO/0B TpaHchopMaTopa BHYTPEHHME AMArHOCTUYECKINE aNlfOPUTMbI paboTbl MogyNsa M3 MoaUULMPYOTCS, TakK
KaK (hM3nyecKmne NpUHLUMMbI BOSHUKHOBEHMSI U Pa3BUTUA AeeKTOB NpK 3TOM pasnnyatoTcs. BoamoxxHa paboTa
MOZYyN51 C 04HOBPEMEHHBIM HAIMUMEM B TpaHCOpMaTope BBOAOB C pasHbIMU TUMamm U30/sILMN.

BxoaHble 1 BbiXxoAHbIe NapaMeTpbl Mmoayns M3

Ne HauMeHoBaHue Twvn [AwnanasoH
ey . 1. BxogHble KaHasbl M3MepeHns TOKOB NPOBOAMMOCTU BBOAOB
Bushing Monitor 1.1 | Tok npoBoanMocTn A DB-2 3 = 110mA

1.2 | Tok nposBogmmoctun B DB-2 3+ 110mA
1.3 | Tok nposogumoctn C DB-2 3+ 110mA
1.4 | ToK NnpoBOAUMOCTU a DB-2 3+ 110mA
1.5 | Tok npoBogumoctu b DB-2 3+ 110mA
1.6 | ToK NnpoBOANMOCTHU C DB-2 3+ 110mA

2. BxogHble kaHasbl M3MepeHust HanpsixeHu ¢ TH
2.1 | Bxoa HanpsbxeHus TH A 0+170B
2.2 | Bxoa HanpsxeHus TH B 0+ 170B
2.3 | Bxog HanpspkeHust TH C 0+ 170B
2.4 | Bxoa HanpsxeHusa TH a 0+170B
2.5 | Bxoa HanpsbkeHus TH b 0+ 170B
2.6 | Bxog HanpsbxeHust TH ¢ 0+ 170B

3. BxogHble KaHanbl ans u3aMepeHunst Tokos a3

3.1 | Tok Harpy3sku da3bl A IFCT-5A 0+ 5A
3.2 | Tok Harpysku dasbl B IFCT-5A 0+5A
3.3 | Tok Harpy3ku ¢asbl C IFCT-5A 0+5A

4. HdbopMaLMOHHbIE KaHasbl U MHTepdeichl cBA3N
4.1 | WHTepdelic USB | [ns PC |

5. HavKaTopbl Ha NMLUEBON NaHENN MoayNs

5.1 | Alarm (ABapus) KpacHsbiit MpenasapuitHoe
5.2 | Warning (TpeBora) XKentbiin YXyaweHHoe
5.3 | Status (CocTosiHne) 3eneHbli
5.4 | Tok BBoga Ch A 3eneHsblit
5.9 | Tok BBoga Ch c 3eneHblit

PyHKUMOHa/IbHOE Ha3HaveHre moayna M3:

Mopay/ib M3 npefHa3HaveH 418 onepaTMBHOro KOHTPOJIS TEXHMUYECKOro COCTOSIHMA 6 BBOAOB TpaHcopmaropa
Nno BEIMYMHE OCHOBHOW eMKOCTM BBOA0B C1.

[na BbigBNeHNs Oed)eKTHOro BBOAA, a Takke A1 AMarHOCTUKM Tuna dedpekTa B U30NALMKU, IKCNEPTHO
nporpaMmoi B MoZy/ie paccHMTbIBAIOTCA BEIMUMHbI TAHTEHCOB YI/10B NOTEPb B U30/IALMM BCEX KOHTPOMPYEMbIX
BBO/OB.

KOHTpO/1b TAHIFEHCOB Yr/10B NnoTepb (U301ALUN) BBOOOB.

Mpw ncnonb3oBaHun Moayna M3 415 KOHTPONS COCTOSAHMA 6 BBOLOB TpaHcdopmaTopa AOCTYMNHbI TP MeToa
N3MEepPEeHUs 1 pacyeTa TaHreHCOoB YI/10B NOTepb:

- PacueTt abcontoTHbIX (MCTUHHBIX) 3HAYEHWNI TAHTEHCOB YI/10B NOTEPb. 3TO BO3MOXHO B TOM C/ly4ae, Korja Ha
MOZY/1b MOAK/HOYEHbI CUTHASbI OT U3MEPUTESIBHOI0 TpaHCcopMaTopa HanpsHXKeHNs.

- PacyeT 0THOCUTE/bHbIX 3HAYEHWI TAaHTEHCOB pa3fe/ibHO MO Kaxkao rpynne 13 3 BBOAOB.

- PacueT abCcontoTHBIX (MM OTHOCUTESbHBIX, MO BbIOOPY) 3HAYEHWI TAHFEHCOB MO KaXAol rpynne n3 Tpex
BBO/,0B U CpaBHEHWE rpynn Mexay COB0iA.

Mpn ncnonb3oBaHuu cuctembl TDM AN MOHUTOPUHra TpaHcopmMaTopoB, MMerL X 6osiee 6 BbICOKOBO-
JNIbTHBIX BBOZLOB, HYXAAKLINXCHA B OMNepaTtvBHOM KOHTPO/IE TEXHUYECKOrO COCTOSAHWSA, HEOOXOAMMO B COCTaB
TeXHUYeCKMX cpeacTs cuctemol TDM BKIKOYATL ABa MOAYNA Mapku M3.
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Moaynb M4 — peructpaumsa YacTUUHbIX pa3panos B HF AnanasoHe 4yacToT

Mogaynbe M4 npefHasHaveH ans perucTpanmm n aHaim3a YacTUUHbIX pa3psfoB B U308UMn TpaHcopmaTopa u
BbICOKOBO/IbTHbIX BBOZOB.

Pervcrpaums YacTUUHbIX pa3psfoB B TpaHC(opMaTopax MOXKeT OCYLLECTBNATLCA B TPEX Anana3oHax 4acTtoT —
aKyCTM4YecKoMm, BbicokovacToTHOM (HF) 1 ceepxBbicokoyacToTHOM (UHF). B cucteme TDM 3Tu MeToApbl peasin3o-
BaHbl B Tpex Moaynsx: M6 (akyctuyeckuin ananasoH), M4 (HF) n M4.1 (UHF). Kaxxablii Avana3oH pervcrpaymm
YaCTUYHbIX Pa3psaL0B B TpaHchopMaTopax MMeeT CBOM OCTOMHCTBA Y HeOCTaTKu.

Mopayne M4 npefHa3HayeH 414 perncrpaunmy YacTuYHbIX paspanos B HF AnanasoHe 4acToT B TOKax NpoBoan-
MOCTV BBOAOB (YCTpOMCTBa npucoefuHeHusi DB-2), 1 npy NOMOLLM BbICOKOUACTOTHbLIX TPAaHC(hOPMaTOPOB TOKa
mapku RFCT. Ons TpaHchopMaTtopHOro o6opyoBaHuns Anana3oH HF aBnseTcs yHMBepcasibHbIM, Tak Kak no3Bo-
NSeT KOHTPO/IMPOBaTh paspsaabl BHYTpU 6aka 1 BO BBOAAX.

YcTpoiicTBa npucoemHeHns DB-2 nogkntovatoTes B cucteme TDM k mogynto M3, noatomy Moaynbs M4 fomkeH
yCTaHaBNMBAaTbLCA PALOM C 3TUM MOAY/IEM. B 3TOM clyyae CUrHasibl YaCTUUHbIX pPa3psaLoB, 3apermcTpupoBaHHble
BO BBOJax TpaHcgopmaTopa, Noakayarca K mogynto M4 asToMaTMyecku, Nno BHYTPEHHEMY pasbemy mexay

MOAYIAMMN.
BxoaHble 1 BbIXOAHbIE NapaMeTpbl moayna M4

Ne HanmeHoBaHue JaTtunk [AvanasoH, My

e PD Monitor 1. BxogHble KaHasbl U3MepeHnst YaCTUYHbIX paspsaos
1.1 | YP, kaHan Ch A DB-2 0,1+ 30,0
1.2 | YP, kaHan Ch B DB-2 0,1 +30,0
1.3 | YP, kaHan Ch C DB-2 0,1 +30,0
1.4 | YP, kanan Ch a DB-2 0,1 +30,0
1.5 | YP, kaHan Ch b DB-2 0,1 +30,0
1.6 | YP, kaHan Ch c DB-2 0,1 +30,0
1.7 | 4P, kaHan PD 1 RFCT 0,1 +30,0
1.8 | YP, kaHan PD 2 RFCT 0,1 +30,0
1.9 | YP, kaHan PD 3 RFCT 0,1 +30,0
1.10 | YP, kaHan PD 4 RFCT 0,1 +30,0
1.11 | YP, kaHan PD 5 RFCT 0,1 +30,0
1.12 | YP, kaHan PD 6 RFCT 0,1 +30,0
1.13 | YP, kaHan N 1 RFCT 0,1 +30,0
1.14 | YP, kaHan N 2 RFCT 0,1 +30,0
1.15 | YP, kaHan N 3 RFCT 0,1 +30,0
2. Bxoabl 4Nns BHEWHEN CUHXPOHU3aLMM
2.1 | YHuBepcanbHbili BXOA | U | 10 + 240B
3. MHdopMaumMOoHHbIe KaHasbl M MHTepPMENCHI CBA3M
3.1 | WHTepdelic USB | OnapC |
4. lHamKaTopbl Ha IMLEBOV NaHennM Moayns
4.1 | Alarm (ABapusi) KpacHbii MNpenaBapuiiHoe
4.2 | Status (CoctosiHue) 3eneHbin

PyYHKUMOHa/IbHOE Ha3HaveHre moayna M4:

- Mogynb M4 npefHasHadeH Ans perucTpalmm YacTUUHbIX pa3psagoB B TpaHcopMaTope ¢ MCnosib30BaHEM
[0 15 nepBUYHbLIX 4aTYMKOB, yCTaHaB/IMBaEMbIX Ha U3SMEPUTESbHbIX BbIBOAAX BbICOKOBO/IbTHbLIX BBOA0B, B LiEMsAX
HelTpanu n 3azemneHns TpaHcgopmaropa.

- OCHOBHOE BHVMaHWe Mpu perncTpaLm YacTUUHbIX pa3psgos B MOAYNSAX cuctembl TDM yaenseTtcs oTCTpolike
OT BbICOKOYACTOTHbLIX 3/1EKTPOMArHMTHbLIX MOMeX, nonajarowmx B CyLEeCTBYIOLWMI AMana3oH perucrpauum
YaCTUYHbIX pa3paaoB.

- Mpy NOMOLLM anropMTMOB BCTPOEHHOW 3KCMEPTHOM CUCTEMbI, YHaCTUYHO HaxosALelics B MOy e, @ YHaCTUYHO
B nporpaMMHoM ob6ecneyeHun INVA, npom3BoanTcs AMarHocTMka tuna gedekra, BbISBNEHHOIO B U30SLMN,
OLEHMBaEeTCs YPOBEHb €ro pa3BuTUs U CTEMEHb ONacHOCTY AN AaslbHeNLwel aKenayaTauum KOHTPOMpyemoro
TpaHcopmartopa.
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Mogynb M4.1 — peructpauma YactTmuHbIX paspaanos B UHF ananasoHe Yyactot

[ns peructpaumm 4acTUYHbIX pa3psfoB B 6ake TpaHcdopmaTopa B CBEPXBbICOKOYACTOTHOM Avana3oHe B
cucteme TDM npefHa3HayeH AMarHOCTMYECKUA MoAyfnb Mapkum M 4.1. CBepxBbICOKOYACTOTHbIA AMana3oH
cunTaeTca Hanbosee aPMEKTUBHLIM AN1A ANArHOCTUKN, Tak Kak UHF gatumky yacTn4yHbIX pa3pagos pacnosara-
I0TCSA BHYTPW TpaHcdopmaTopa U 3KPaHMPYKTCA OT BHELUHUX MOMeX MeTasl/IMyeckuM 6akoM. HefocTaTKom
MCMO/b30BaHNSA 3TOro Auanas3oHa 4718 U3MEPEHNs YaCTUYHbIX Pa3panoB ABseTca 60ee BbICOKas CMOXHOCTb U1
CTOMMOCTb U3MepPUTENbLHOIo 060pyA0BaHNUS.

C mogynem M4.1 MOryT WCNO/Mb30BaTbCA Pas/IMYHble 3/1EKTPOMArHUTHbIE aHTEHHbI, BCTpamBaeMble B 6ak
TpaHcdopmaTopa. MOXHO MPUMEHATbL CTaHAApPTHble aHTeHHbl Mapku ACS, UM 3akasHble, yuuTbiBatoLLme
KOHCTPYKTVBHbIE 0COOEHHOCTY KOHTPOIMPYEMOro TpaHcdopmaTopa.

® 50 Monitor UHF &
® Fo1 o BxoaHble 1 BbIxoAHble NapaMeTpbl Mmoayna M4.1
a0

8 o 1. BxoaHble KaHanbl U3MEPEHMSA YAaCTUYHbIX Pa3psaoB
1.1 | YactnyHble paspsgbl PD1 AHTEHHa 04+15
1.2 | YactnyHble paspsgbl PD2 AHTEHHa 04+15

@ 1.3 | YacTtnyHble pa3psabl PD3 AHTEHHa 04+15
1.4 | YactnyHble paspsgbl PD4 AHTEHHa 04+15
1.5 | YactnuHble pa3psabl PD5 AHTEHHA 04+15
1.6 | YactnyHble paspsgbl PD6 AHTEHHa 04+15

$ ro4 2. IHdopMaLMOHHbIE KaHanbl U MHTEpdENCHI CBA3M
2.1 | WHTepdelic USB | OnaPC |

3. HaMKaTopbl Ha NMLEBOW NaHenu Moayns

® ros 3.1 | Alarm (Asapus) KpacHbii MpenasapuiiHoe

3.2 | Status (CoctosiHue) 3eneHblii

8 ros

4.1 JIHRLE
® (-]

PYHKUMOHa/IbHOE Ha3HaveHre moayna M4.1:

- Mogynb M4.1 npegHasHadeH A5 peructpaumm 4YacTU4YHbIX Pas3psanoB BHYTPU 6aka KOHTPONMPYemoro
TpaHcdopmaTopa npu NOMOLLM BCTPOEHHbIX JaTYMKOB. bnarofaps TakoMy MOHTaXy AATUMKOB YPOBEHb BHELL-
HMX MOMEeX 0YEHb HU3KUIA, Tak Kak Kopnyc 6aka TpaHcdopMaTopa ABNAETCH XOPOLLMM 3KPaHOM.

- Pernctpaums 4yacTU4HbIX pas3psLoB NPoOM3BOAUTCA B CBepxBbicOkodacToTHOM (UHF) amanasoHe vacTtorT,
Nno3aToMy moAynb M4.1 nNpakTUYecKn He YyBCTBUTE/IEH K CUIHa/laM KOPOHHbIX pa3psAfoB, YPOBEHb KOTOPbLIX B
BbICOKOBO/IbTHOM 060pY[0BaHUN OYEHb BbICOK. 3TO MPOUCXOAUT MOTOMY, YTO 4YacTOTa KOPOHHbIX pa3psigoB
CPaBHUTE/IbHO HEBbLICOKA M 00bIYHO He npeBbiwaeT 100+200 MIy,

- bnarogapsa aTum AByM npuynHam Mogynb M4.1 nMeeT o4YeHb BbICOKYH YyBCTBUTEIbHOCTb, YTO AAET BO3MOXK-
HOCTb BbIAAB/IATL AedIeKTbl B U30/1AUUN TpaHcdopMaTopa Ha camblX paHHUX CTaAusaX pasBUTUA, Korga apyrue
AmnarHocTnyeckune metobl, Hanpumep, KOHTPO/1b PACTBOPEHHbLIX B Mac/ie ra3os, He NoKa3sbiBaeT JaXKe Npu3HakoB
nedekTos.

- Mpy NoOMOLLY anropMTMOB BCTPOEHHOW 3KCMEPTHON CUCTEMbI, YHAaCTUYHO HaxoasLlelics B Moy e, @ HaCTUYHO
B nporpamMMHoM ob6ecneyeHun INVA, npon3BoanTCS AMarHocTuka tuna gedekra, BbISBNEHHOIO B U30MALUN,
OLleHMBaeTCs YPOBEHb €r0 PasBUTKA 1 CTEMEHb OMAacHOCTU A5 Aa/ibHENLLER SKCnayaTauMm KOHTPOMPYEMOro
TpaHcopmartopa.
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Moaynb M5 — KOHTpO/b cocTosaHuA PINTH

[Mpyn NOMOLLN TEXHUYECKMX U MPOrpaMMHbIX CPeAcTB B Moayne M5 KOHTPO/IMPYeTCca TeXHUYECKOoe COCTOAHME
ycTporicTtea PIMNH TpaHcdopmaTopa. Mpu nomowm moayns M5 MOXHO KOHTpPoAMpoBaTh cocTosiHue PIMH npakTtu-
yeckn N06Oro Tuna, passimyarlmMxcs TUNOM mM3bupatens u npeamsbupartens, UCNOHEHWEM KOHTakKTopa,
UMEHOLLEro aHas10r0BbIe UMK LUPOBbIE AATUUKM NOSIOXEHNS

BxogHble 1 BbIXoAHbIE NapaMeTpbl moayasa M5

No HanmeHoBaHune Twvn [Jnana3oH
1. YHuBepcanbHble LunMdpoBble BXOAb!
1.1 | Undposor Bxoa D 1 M30/11MpoBaHHbI 5+ 12B
1.2 | Undposoii Bxoa D 2 M30n1MpoBaHHbIN 5+12B
3 ) 1.3 | Undposoii Bxog D 3 MN30/11MpoBaHHbIV 5+ 12B
LTC-Monitor ™ 1.4 | Uncposoii Bxoa D 4 1301MpOBaHHbII 5+ 12B
2. Bxogbl KOHTponsa noaoxenust PIMH
E 2.1 | Uundposoit Bxoa P1 MN30/1MpoBaHHbIV 5+ 12B
WO | s U,
. F 2.6 | Lindposoi Bxoa P6 N30n1poBaHHbIN 5+ 12B
1L 2.7 | AHanoroBbin Bxog InP M30/11MpoBaHHbIV 5+ 12B
) 2.8 | AHanoroBbiii Bxoa InN M30/1MpoBaHHbIV 5=+ 12B
[ :i 3. YHuBepcasnbHble aHanorosble BXoAbl
= 3.1 [ Ananoroswiit Bxoa 1 4+20mA
{t I",.:tii 3.2 | AHanorosblii BXogq 2 4--20mA
= 3.3 | AHanorosbii BXoa 3 4+-20mA
-t 3.4 | AHanorosblii BXoa 4 4-20mA
:-:-4' 4. Bxogpl Ang pacyeTta MowHocTn npusoga PIMH
e 4.1 | Hanpsxerue Upny 0 = 250B
’ 4.2 | Tok npmeoga PINH Ipny IFCT-5A 0+ 5A
5. ToKu Harpyskm TpaHcdhopMaTopa
5.1 | Tok da3bl A IFCT-5A 0+5A
5.1 | Tok ¢asbl B IFCT-5A 0+ 5A
5.1 | Tok dpasbl C IFCT-5A 0+5A
6. TemnepaTypa 6akos PINH n TpaHcdopmaTopa
6.1 | Temnepatypa PINH Pt100 -60 + +150
6.2 | Temnepatypa 6aka Tp. Pt100 -60 + +150
7. Bubpaums 6aka PINH
7.1 | Bubpaumsa Vlpny 10 + 1000Iy,
7.2 | Bubpaumsa Vipny 10 + 1000My,
8. [laTYmMK aKyCTUYECKMX MMMYNbCOB
8.1 | Jatumk Aeny | 30 + 300y
9. MHdopMaLMOHHbIE KaHasbl U MHTepdEeNChl CBS3U
9.1 | WMHTepdelic USB | [Ons PC |
10. MHaMKaTOpbl Ha NMMLEBON NAHENN MoAy NS
10.1 | Alarm (Asapwus) KpacHbli MNpeaaBapuitHoe
10.2 | Status (CocTosiHue) 3eneHbiv

MeTtogbl anarHocTtnku PINH, peannsoBaHHble B Moayne M5:
- KOHTPO/1b MONHOr0 KO/IMYECTBA KOMMYTaL Wi U KOMMYTaLUiA MO NOSIOXKEHNSAM.
- KoHTposib MowHocTy asuratens PMH gns BbisBNeHUs mexaHuveckux npobsiem B npvsoge PrH.

- PacyeT BpeMeHHbIX MHTEPBAasIOB «MOJIOXKEHWSA MOCTa» M0 TOKaM has npu KOMMyTaL[uu B PEXXMUME X0/10CTOro

Xofa TpaHcopmaTopa.

- OueHKa cocTosiHMS KOHTaKToB B PIMNH cpaBHeHneM TemnepaTyp 6akoB TpaHcopmaTtopa v PrH.
- KOHTpO/b aKyCcTUYEeCKMX 1 BUBpaunoHHbIX NpoLeccos B 6ake PIMNH BO BpeMsi KOMMyTaL K.

B KaXK4oM KOHKPETHOM criydae npu Bbl60pe METOO0B ANarHOCTUKN N TEXHUUYECKNX CPeCcTB cuctembl TDM aisa
ANArHOCTUKM TEXHUYECKOro cocToaHus PIH HeO6XO,qMMO OpneHTNPOBAaTbCA Ha TUM NCNosib3yemoro yCTpOIZCTBa

PIMH 1 Tpe6oBaHWs 3a4aHNs Ha CO3jaHNE CUCTEMbl MOHUTOPWHTa.
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cucTeMa MOHUTOPUHTIA U ANarHOCTUKM
CWUTOBbIX TPAHC(HOPMaTOpPOB

diMRUS TDM

Mopaynb M6 — peructpaums YacTUUHbIX Pa3psioB B YbTPa3BYKOBOM
[mana3oHe 4acToT

Mogaynb M6 npegHasHayeH A1a perucTpaumm YacTuUHbIX paspsioB B 6ake TpaHcgopMaTopa B YNbTPa3ByKo-
BOM AManasoHe 4acToT.

JOCTOMHCTBOM aKyCTUYECKOW perncTpauumn YacTUUHbIX paspsiioB SBASETCS BO3MOXHOCTb MPSIMON NoKaLlmm
MecTa BO3HUKHOBEHUSA AedieKTa BHYTpY 6aka TpaHcopmaTopa, NpoBOANMON Ha OCHOBE pPeLLeHNs CTaHdapTHO
TPUaHTYNSALUMOHHOM 3a4a4n No pasHuLLEe BPpEMEHN NPUX0Aa CUTHAMOB K pasHbIM AaTuiKam.

OCHOBHbIX HeJOCTaTKOB y 3TOr0 MeToja [iBa — CU/IbHOE 3aTyXaHWe aKyCTUUYECKMX CUrHasI0B BHYTpU 6aka (13-
3a CMOXKHOI KOHCTPYKLMMW) U BbICOKWIA YPOBEHb BPEAHbIX aKyCTUYECKMUX MOMeX, HaBOAMMbIX Ha Kopnyc 6aka
TpaHcdhopmaTopa CHapyXXu.

Mo NpuUnHE CUNBbHOIO 3aTyXaHWUsi aKyCTUYECKMX CUTHAMOB A1 PEMMCTPALMN YacTUYHbIX Pa3psiioB BO BCEM
6ake TpaHchopmaTopa NPUXoAMTCst UCMONb30BaTh 60/bLLOE KOIMUYECTBO aKyCTUYECKNX AaTHMKOB, UTO 3KOHOMU-
yecku HeornpasaaHHo. Moaysib M6 06bIYHO UCMO/b3YETCH /11 MOHUTOPUHIA COCTOSHUSA KPUTUYECKMX 30H BHYTPY
TpaHcopmartopa.

L

Location Monitor

BxoaHble 1 BbIXxoAHbIE NapaMeTpbl moayna M6

A

Cpr— HavMeHoBaHue JaTtunk [dvanasoH, Ky
o 1. BXogHble KaHanbl M3MEPEeHNs YaCTUYHbIX pa3psiaoB
1.1 | Akyctnmyeckui curHan S 6.1 AC-Sensor 30 + 300
i 1.2 | Akyctnyeckui curHan S 6.2 AC-Sensor 30 + 300
" 1.3 | AKycTnyeckui curHan S 6.3 AC-Sensor 30 =+ 300
L 1.4 | AKycTn4eckui curHan S 6.4 AC-Sensor 30 + 300
- 2. BxogHoM KaHan ans pedepeHCHOro HanpskeHus
|:_3 2.1 | BHelWHsIs CUHXpOHM3aLMS - | 0+ 240B
3. MHdopMaUMOHHbIE KaHasbl M MHTepdenchl CBs3u
3.1 | WHTepdeic USB Ons PC
3.2 | TepMuUHan HaCTPOWNKK Oonuus
4. 'HankaTopbl Ha NULIEBOW MaHenn Moayns
4.1 | Alarm (ABapus) KpacHbin | MpeaaBapuiiHoe
4.2 | Warning (TpeBora) XKentbinn YXyaLlweHHoe
4.3 | On (CocTosiHue) 3eneHbin

PYHKUMOHa/IbHOE Ha3HaveHre moayna M6:

- Mogynb M6 npegHasHadeH [ANS perucTpanin ypPoBHS akyCTUYECKUX YacTUYHbIX paspsgoB BHYTpU Gaka
TpaHcdopmaTopa.

- Mpn ycTaHOBKe 4eTblpex [AAaTUMKOB OCOObIM 06pa3oM BO3MOXHO MpOBeAeHME MPAMOI Nokauum mecta
BO3HVMKHOBEHUSA fedekTa BHYTPU 6aka TpaHcopmaropa.

BHyTpu Gaka TpaHcthopmaTopa akyCTUYEeCKME CUrHasbl 3aTyXatoT O4YeHb ObICTPO, MO3TOMY perucrTpauust
BO3MOYKHA TO/IbKO B TOM C/lyyae, Koraa AeeKT HaxoanTCst B 30HE «aKyCTUUYECKOM BUANMOCTU» AaTumMKa, T. €. He
3aKpbIT BHYTPEHHMMM 3/IEMEHTaMM KOHCTPYKLMM TpaHcdopmaTopa.

Mo aToi npuunHe Ans TpaHchopMaTopoB cpeaHel 1 60/bLION MOLLHOCTM, 6aK KOTOPbIX UMEET C/OXHYH
KOHCTPYKLNIO 1 GONbLUME pa3Mepbl, AN CUCTEMbI PErncTpaLMm YacTUYHbIX Pa3psaoB MOXeT noTpeboBaTbCcs
O4YeHb 60/1bLIOE KONMNMYECTBO aKyCTUYECKMX AAaTUMKOB. B 3TOM cnyyae aKoHOMUYecKas apheKTUBHOCTb YCTaHOB-
KM TaKol CMCTEMbI PEFUCTPaLMN HaCTUYHbIX Pa3psaoB B N30N5ALMM OYAET HUSKOIA.
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Moaynb M7 — pernctpaumsi BAGpaLnoHHbIX
napamMeTpoB paboTbl TpaHcopmaropa

MexaHunuyeckas BUGpauusi SBMSETCS BaXKHbIM AUArHOCTUYECKM NapamMeTpoM, XapaKTepU3yoLMM TeXHUYec-
KOE COCTOsIHME CM/IOBOro TpaHcgopmartopa. JaTunku 4as KOHTPONs BUGpaLmmn 06bIYHO yCTaHaBIMBAOTCA Ha
NOBEPXHOCTY 6aka TpaHchopmaTopa, U Ha Hanbonee OTBETCTBEHHbIX 3/IeMEHTax (Mac/noHacocax U BEHTUNATO-
pax) cucTembl OxNaXKaeHWs.Mpu NOMOLLM TEXHUYECKMX U NPOrpaMMHbIX CPeACcTB Mogynst M7 KOHTponmpyeTcst
TEXHUYECKOEe COCTOSIHNE MexXaHWYecKmnx nofacuctem TpaHcgopmaTopa.

BxoaHble u BbixoAHbIE NapaMeTpbl Moaynsa M7

NO HanmeHoBaHue Twvn [nana3oH
1. BxogHble KaHabl n3MepeHus Bubpaumm
1.1 | Bubpauma V 7.1 ICP / 4-20mA -
1.2 | Bubpauma V 7.2 ICP / 4-20mA -
] 1.3 | Bubpauma V 7.3 ICP / 4+-20mA -
ik Mo 1.4 | Bubpaums V 7.4 ICP / 4-20mA -
1.5 | Bubpauma V 7.5 ICP / 4+20mA -
1.6 | Bubpauma V 7.6 ICP / 4+-20mA -
1.7 | Bubpauma V 7.7 ICP / 4-20mA -
1.8 | Bubpauma V 7.8 ICP / 4+20mA -
2. YHMBepcasbHble BXOAHbIE KaHaslbl HAMpshKeHns
2.1 |BxoglL7.1 0+15B
2.2 | BxoglL7.2 0+1,5B
2.3 | BxoglL7.3 0+15B
24 | BxoglL74 0+1,5B
2.5 [ BxogalL75 0+1,5B
I 2.6 | Bxoal7.6 0+ 1,5B
i : - 3. KaHanbl n3amepeHuns TeMnepaTypbl U BAAXKHOCTH
1 3.1 | Temnepatypa RTD A Pt100 -60 + +150
o] 3.2 | Temnepatypa RTD 7.1 Pt100 -60 + +150
} 3.3 | TeMneparypa RTD 7.2 Pt100 260 < +150
i 3.4 | Temnepatypa RTD 7.3 Pt100 -60 + +150
! E 3.5 | BnaxHoCTb Bo3gyxa Hm SHM-1 0 + 100%
: ; 4. BbixogHble pese yrnpaBieHust 31eKTpoaBuratensaMm
4.1 | BoixogHoe peneR 7.1 OTKp. KOHTaKT 0+5A
4.2 | BbixogHoe pene R 7.1 OTKp. KOHTaKT 0+5A
4.3 | BoixogHoe pene R 7.1 OTKp. KOHTaKT 0+5A
5. UHAVKaTOpbI Ha IMLEBOW NAHENN MoAaysst
5.1 | Alarm (Asapus) KpacHbli MpeaaBapuitHoe
5.2 | Warning (TpeBora) XKentbiii YxyaweHHoe
6. IHdopMaLMOHHbIE KaHaslbl U MHTepdENChl CBSI3N
6.1 | UHTepdeiic USB Ans PC
6.2 | UHTepdelic RS-485

PYHKLMOHa/IbHOE HasHadeHne moaynda M7:
- Mogyne M7 npefHa3HayeH A1 KOHTPO/IA BUOpaLMOHHbIX MPOLIECCOB B TpaHcdopmMaTtope.

- Ha ocHoBaHUM cpaBHeHWUs BMOPALMOHHbLIX MPOLLECCOB B TpaHCqopMaTope, PErnucTpupyeMbiX B pexuMax,
6/1IM3KNX K PEXMMY XOJIOCTOr0 X04a 1 Harpy3Kku, NPOn3BOAMTCA OLEHKA KavyecTBa NPeCCOBKN aKTUBHbIX 3/IEMEH-
TOB TpaHcdopmaTopa — ctanu 1 06MoTOK. [1719 3TOro 1cnosib3yeTcs BCTPOEHHAs B MPorpamMMHoe obecneveHme
3KcnepTHas cuctema VESTA, pa3paboTaHHas OUpMOiA.

[narHoctuyeckunii mogynb M7 cuctembl TDM MOXHO UCMO/Ib30BaTh Kak HE3aBUCUMYHO CUCTEMY MOHUTOPUHIa
BMOPAaLMOHHbIX NapaMeTpoB Pas/IMYHOI0 3/1eKTPOTEXHUYECKOr O 1 BpaLLatoLLLerocs MexaH1n4eckoro o6opyaosa-
Hus. [na 6onee NOMHOW peann3aumm 3TOM BO3MOXKHOCTM B MOAY/Ne UMEKTCA M3MepUTesibHble KaHanbl 415
perncTpaumy 4ONO/HUTE bHbIX MapaMeTPoB, a TakXKe paclUMpPeHHbIVi HAB0P BbIXOAHbLIX Pefe U BHELUHUX UHTEpP-
theiicos cBSA3MN.
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Moaynb M8 — pernctpaupist BbICOKOUACTOTHbIX UMMY/IbCHBIX NMEePEHaNPSKEHNIA

BHe/peHne COBPEMEHHOr0 BaKyyMHOI0 1 3/1era3o0BOro KOMMYTaLMOHHOrO 060pYA0BaHUA NPUBESO K NosiB/e-
HUWIO B 3HEProcucTeMe 60/IbLIOIO KOMMUYECTBA BbICOKOYACTOTHBLIX MMMY/IbCOB, KOTOPbIE 113-3a 6/1M3KOr0 pacnoso-
YKEHWs1 MOTYT OKa3bIBaTb Ha TPAHCOPMATOPbl KPUTUYECKOE BIUSHUE.

Mogaynb M8 cucTtembl TDM npegHasHaueH 18 peructTpauuy B TpaHcqopMaTopax MOLLHbIX BbICOKOYACTOTHbIX
MMMYNbCOB Pa3nMUHO NPUPO/bl BO3HUKHOBEHWS, NPOBEAEHNS CPABHUTENIbHOI OLEHKN N3MEHEHMUSI TEXHMYEC-
KOr0 COCTOSIHUSA TPaHCHoPMaTOPOB NOC/E TaKuX BO3AeCTBUIA.

BxopaHble 1 BbIXOAHbIE NapaMeTpbl Moaynsa M8

NO HanmeHoBaHue Tun Yacrota, My
1. BxofiHble KaHa/lbl U3MEPEHUS NEPEHANPSHKEHNN
1.1 | KaHanCh1 0,1 +15,0
1.2 | KaHan Ch 2 0,1 +15,0
1.3 | KaHan Ch 3 0,1 +15,0
1.4 | KaHan Ch 4 0,1 +15,0
1.5 | KaHan Ch 5 0,1 +15,0
1.6 | KaHan Ch 6 0,1 +15,0
2. BbixogHble MHTEpdEeNCHI CBS3U
2.1 | NHTepdeiic USB | AmapPC |
3. MHAVKaTOpbl Ha NMMLEBON NAHENN MOAy NS
3.1 | Alarm (Aapus) KpacHbli MpeaaBapuitHoe
3.2 | Status (CocTosiHue) 3eneHbll

PYHKUMOHa/IbHOE Ha3HaveHre moaynia M8:

- Mogynb M8 npegHasHaueH A5 perncTpalmmy BbICOKOHACTOTHBIX MMMY/bCHbIX NepeHanpPsXXeHUn 1 OLeHKN
B/IUSTHUS 3TUX NePeHanpPsXeHNA Ha TEXHNYECKOE COCTOSTHUE TpaHchopMaTopa.

- B KauecTBe JaTuMKOB NepeHanpsikeHuii B cucteMe TDM yallle BCErO UCMOMb3YHTCA YCTPOCTBA Npucoean-
HeHusa DB-2, ycTaHaB/ivMBaeMble Ha W3MepUTesIbHbIX BbIBOAAX BbICOKOBO/IbTHbIX BBOLOB. [0 3TOW MpuynHe
cuctemoit TDM perucTpupyroTcs peasibHble UMMY/IbCHbIe BO3AENCTBUS Ha KOHTPOMPYeEMbI TpaHcopMaTop.

- Mpw nomoLLm moayns M8 Takke perncTpupyroTCs BbICOKOHACTOTHbIE Pe30HaHCHbIE MPOLECChI B TpaHChopMa-
TOpe, BO3HMKaOLLMe rnocsie UMMy bCHbIX NepeHanpsXeHnin. AHan3 3TUx NpoLeccoB No3BossSeT 60/ee Koppek-
THO OLLeHMBAaTb BHYTPEHHME npoLieccol B 6ake TpaHcopmaTopa.
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Moaynb M9 — KOMMNNEKT PacLLUMPeHNs ANs perncTpauun
TEXHOMOTNYECKUX NapamMeTpoB

Mpy opraHu3auumy MOHUTOPWHIa CUOBLIX TPaHChOPMATOPOB YacTO HeO0OXO0AMMO PErucTpupoBaTh BadKHbIE
TEXHOJI0rMYeckne napaMeTpbl TpaHcopmaTopa, perucTpaums KoTopbix He NpesycMoTpeHa B Moy sX, BoLles-
LUMX B COCTaB [JaHHOM KOHUrypaumm cuctemMbl MOHUTOPUHIa Mapku TDM. Vnn gaxke BO3MOXEH cny4yali, Korga
pervcTpaums aTux napamMeTpoB BOOOLLE He MpeayCMOTPEHA HI B KaKUX ANarHOCTUYECKMUX MOOYNSIX.

[na pernctpaumm Npom3BosIbHOro Habopa TeXHONOMMYECKMX NapaMeTpoB TpaHchopMaTopa npeaycMoTpeHo
MCronb30oBaHe yHMBepcasbHOro Mofyna M9. B aTom moayne He npefycMOTpeHa peannsaums Kakoro-mbo
[MarHoCTUYecKoro MeToaa, OH NPOCTO PerncTpupyeT napameTpbl U NepefaeT Ux B Apyrue mogynu n B APM
TpaHcopmatopa (noacTaHummn).

Mogzynbe M9 obnagaet AByMs 0CO6eHHOCTAMU. OH uMeeT Habop 13 18 BXOAHbIX KaHa/10B, KOTOPbIe paccynTaHbl
Ha perncTpaumio CTaHAAPTHBIX TOKOBbIX M CUTHA/I0B 1 CUTHAUIOB C U3MEHSEMbIM HarpsXKeHNeM.

3TN BXOAHbIe KaHaslbl MOXHO rM6KO

NepeHacTpOUTb Ha  pervcTpaLyio BxoaHble U BbixoAHble NapaMeTpbl Mmoaynsa M9

HEeob6X04NMbIX TEXHONOTrMYeCcKnx No HaumeHoBaHue Tun [Anana3oH

napameTpoB. Kpome Toro mogynb M9 1. BxofHble KaHasbl M3MEPEHNS! HanpsHKeHNs

nMeeT 9 M30MPOBAHHBIX L(POBLIX 1.1 | AHanorosbiit Bxon U9.1 - + 10B

BXOZOB, 4TO MOXeT elie Goblie ig ﬁHa”OFOB""f BX0A 33; - : 183

. HanorosbIv Bxoa U9. -

pacwmpuTb BO3MOXHOCTU CUCTEMbI 1.4 | Ananorossi Bxoa U9 4 - © 10B

MOHUTOPWHIa U ANarHOCTUKM COCTOS- 1.5 | Anasorosoiii Bxog U9.5 . + 10B

HUA TpaHC(hopmaTopa. 1.6 | AHanorosblii Bxoa U9.6 - + 10B

2. Lindposbie Bxoabl
2.1 | Undposoii Bxoa D9.1 M30511poBaHHbIN 5+12B
e Input Module ° 2.2 | Undposoii Bxog D9.2 M30n1poBaHHbIi 5+ 12B
2.3 | Undposoii Bxoa D9.3 M30/11MpoBaHHbIN 5+12B
2.4 | Undposoit Bxog D9.4 M3011poBaHHbIN 5+ 12B
2.5 | Uudposoii Bxoa D9.5 MN30/11MpoBaHHbIN 5+12B
2.6 | LUundposoii Bxoa D9.6 MN3011MpoBaHHbIN 5+12B
2.7 | Undposoii Bxoa D9.7 M3011poBaHHBIi 5+ 12B
2.8 | LUudposoii Bxoa D9.8 MN3011MpoBaHHbIN 5+12B
2.9 | Undposoit Bxog D9.9 M30nm1poBaHHbIN 5+ 12B
3. YHuBepcanbHble aHanorosble Bxogbl 4-+-20mA
3.1 |BxogChi - 4+20mA
3.2 | BxogCh2 - 4+20mA
3.3 | BxogCh3 - 4+20mA
3.4 | BxogCh4 - 4+20mA
3.5 | BxogCh5 - 4+20mA
3.6 | Bxog Ch 6 - 4+-20mA
3.7 | BxogCh7 - 4+-20mA
3.8 | BxogCh8 - 4+-20mA
39 [BxogCh9 - 4+-20mA
3.10 | Bxog Ch 10 - 4+-20mA
3.11 | Bxog Ch 11 - 4+-20mA
3.12 | Bxoga Ch 12 - 4-20mA
4. BbiIxofHble MHTepdelchI CBs3K
4.1 | UnTepdeirc USB Ans PC
p— 4.2 | UnTepdeiic RS-485 BHewwHue npubopsl
5. MHAMKaTOopbl Ha IMUEBON NaHenn Moayns

5.1 | Status (CocTosiHue) | 3eneHbil

PyYHKUMOHa/IbHOE Ha3HaveHre moayna M9:

- Pernctpauusa 4ononHUTENbHbBIX TEXHOMIOMMYECKUX MapaMeTPOB B COOTBETCTBMM C TEXHUYECKUM 3aaHMeM Ha
co3JaHune CUCTeMbl MOHUTOPWUHTA CUTOBbIX TPaHCOPMAaTOPOB.

- PaclwumpeHvie BO3MOXHOCTE BCTPOEHHbIX 3KCMEPTHbIX CUCTEM.
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Moaynb M10 — KOHTPOb BenuunHbl ZK TpaHcdopmaropa

HapylueHve reomeTpryeckoii hopMbl 06MOTOK TpaHchopmaTopa, Npoucxoasiiee npu ocnabdneHnm NPeccoBKm
0OMOTOK 1 NPOTEKaHUM Yepe3 HUX TOKOB KOPOTKOr0 3aMblKaHWs, ABISETCA OnacHbIM AeheKTOM, HacTo NpuMBOAS-
LLMM K aBapuam TpaHchopmMaTopos.

[na KOHTpOnA HapyLweHniA opMbl 0BMOTOK TPaHCHOPMAaTopa, BbINOHAEMOT0 B peXuMe «on-linex», B cucteme
TDM wncnonb3yeTca MeTOof pacyeTa COMPOTMB/IEHUSA KOPOTKOrO 3amMblKaHWs TpaHcdopmaTopa ZK, KOTOpbii
peann3oBaH B AuarHoctuyeckom moayne M10.

Yem 60/1bLLE ByAeT Harpy3ka TpaHchopmaTopa B MOMEHT NPOBEAEHNS UBMEPEHWIA, TEM BblILLE OYAET TOUHOCTb
nosydyaemblx pesynbTaToB. CTaTUCTUYECKOE YCpeLHEeHWe MoslydaemblX pe3y/nbTaToB TOXe CrnocobCcTByeT
MOBbILLEHWNIO TOYHOCTY paboTbl MOAYNS.

BxogHble U BbIXoAHble NapaMeTpbl moayna M10

HanmeHoBaHue Twvin nana3oH
L 1. BxogHble KaHasbl M3MepeHUst HanpsHKEHUM
Zk Moanitor 1.1 | Hanpsbketve U 1A - 0 = 240B
el 1.2 | Hanpsixenne U 1B - 0 + 240B
- — 1.3 | HanpsxeHune U 1C - 0 + 240B
Uoee 1.4 | HanpskeHue U 2A - 0 + 240B
1.5 | HanpsixeHue U 2B - 0 + 240B
1.6 | HanpsixeHue U 2C - 0 + 240B
2. BxoaHble KaHanbl U3MepeHus TOKOB TpaHcdopMaTopa

2.1 | Tok pasbi I 1A IFCT - 5A 0+ 5A

2.2 | Tok ¢pa3bl I 1B IFCT - 5A 0+5A

2.3 | Tokdasbl I 1C IFCT - 5A 0+5A

2.4 | Tok da3bl I 2A IFCT - 5A 0+5A

2.5 | Tok ¢a3bl I 2B IFCT - 5A 0+5A

2.6 | Tok cpasbl I 2C IFCT - 5A 0+ 5A

3. KaHanbl perucrpauumn aHanoroBbiX NapamMeTpoB
3.1 | AHanorosbiii Bxoa L 10.1 - -
3.2 | AHanorosbiit Bxog L 10.2 - -
3.3 | AHanorosbiit Bxoa L 10.3 - -
4. BbixofHble MHTEpPdENCHI CBA3M MoayNs

4.1 | UHTepdeiic USB Onga PC
4.2 | TepMnHan HacTPOVKK Onumsa

5. IHAMKaTOpbl Ha IMLEBOM NaHen Moayns
5.1 | Alarm (Asapus) KpacHbivi MpenaBapuiHoe
5.2 | Warning (Tpesora) XKentbivi YxyaueHHoe
5.3 | On (CocTtosiHne) 3eneHsbli

PyHKUMOHa/IbHOE Ha3HaveHre moaysia M10:

- Moaynb M10 npeaHa3HayeH A1 KOHTPO/IS HapyLleHWi hopMbl 06MOTOK TpaHchopmMaTtopa.

- Pexxum paboTbl MOAYNA — NepUOANYECcKUii U NOoce BO3AEeNCTBUS Ha TpaHCopMaTop nepeHanpsXXeHnin
MUMMY/bCHbIX TOKOB (MO curHanam mogynen M2 n M8).

[ns nonyveHnss npueMneMoin TOYHOCTK pacyeTa napameTpa Zk TpaHcopmarTopa A0/HKHbI cobaaaTees asa
yC/0BUS:

- Mcnonb3yemble B cUcTEME U3MEPUTESIbHbIE TPAHC(OPMATOPbI TOKA U HAMPSHXKEHUSA AO/MKHbI UMETb BbICOKMIA
KN1acc TOYHOCTH.

- O6MOTKM KOHTPONIMPYEMOro CWMI0BOr0O TpaHcdopmartopa LO/MKHbI ObiTb COefMHEHbI MO cxeme «3Be3fa /
3Be3fax». MNpy NcnonbL30BaHMK CXeMbl «3Be34a / TPEYro/bHUK», BC/IEACTBME 0COBEHHOCTEN (hM3NYECKMX NpoLiec-
COB, MONyYeHne NprUemIeMbIX N0 TOYHOCTU Pe3y/ibTaToB HEBO3MOXHO.
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Cny>xebHble mogynu: PS - moaynb nutaHusa, M20 - nepexoaHbI Moay b,
M3.1 - Moaynb NoAK/IYEHNS NPpUBopPoB perncTpaymm YP

B cocTtaBe TEXHUYECKUX CPEACTB CUCTEMbI MOHUTOPUHIa TDM UCnonb3yTca crneunanbHble CnyXebHble
MOZY/IM, KOTOPbIE HE Peasin3yrT KaKnMX-imbo ANarHOCTUUECKUX (PYHKLWI, @ NCMONb3YHTCA 415 NOAAEPXKKM
paboTbl BCe CUCTEMBI, UK OTAENbHbIX MOAYNel U NPUOOPOB.

Moaynbs PS—moaynb nutaHus.

Mogaynb nuTaHus obecrneunsaeT paboTy BCeX AMarHOCTUYECKUX MoLysnei cuctembl TDM, nogaBas Ha HUX
HeobX0o4VMblE HANPSXKEHWS.

Obwasn (UHopmMaumMoHHas) WnHa cuctembl TDM BXOAUT B 610K MUTaHWSA M MO Hell nepeparwTcsa Bce
Hanps>XeHns.

B 6510Kke nuTaHma PS dhopmmpyeTcsa MMNysbC, CBA3aHHbIN C YaCTOTOM NUTAIOLWEN CETU, KOTOPbIA ABASETCS
N9 BCex MOAY/eN CUHXPOHM3MpPYOLWNM (3anyckarwwmm). s Mogynein perucTpanmm YacTudHbIX pas3psfos
3TOT UMNYNbLC ABNAETCA ANAarHOCTUYECKNM, Ha OCHOBaHMM ero ctpontca PRPD pacnpegeneHve nMmnynsLcos, No
KOTOpOMY onpefensercs Tun gedpekra B U3onsaumm TpaHcgopmatopa.

Cross Module — moaynb pacwumpeHuns
MH(OPMALNOHHOW LWNHbI CUCTEMBbI
TDM.

Cross Module ncnonb3yeTca npu cosga-
HUW CUCTEM MOHUTOPUHTA, COCTOSALLMX

13 60/bLIOr0 Ko/MyecTBa AnarHocTmyec-
KX MOy ei. B aTom cnyyvae 415 UCnonb3o-
BaHUA LWIKaoB MUHUMaSIbHbIX rabapuTos
AMarHocTU4yeckne moaynm OObIYHO pacno-
naraioT B Ba paja.

C npaBoli CTOPOHbI KaXKA0ro psga ycra-
HaB/nMBalTCA nepexogHble moaynu M20,
yepes pasbembl KOTOPbIX MPOUCXOAUT
obbeguHEHNE WHGPOPMALMNOHHBLIX LWWH
psLOB MOy Nen.

Ecnu nutaHne Bcex mogynei nponcxogut
OT OfHOro 6/10Ka NUTaHUA, TO MPU NMOMOLLN
[JOMOSIHATE/IbHOTO  pa3bemMa MepegaroTcs
COOTBETCTBYHOUIME HanpsXxXeHusa. Ecnan
20 B KaXAOM psagy mofynei wmcrnonb3yercs
QIR M 3.1 cps CBOl 670K MUTaHWS, TO HVDKHUIA CUNOBOWA
pas3beM He UCMOoJb3yeTcs.

=
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Mopgynb M3.1 —nogKntoveHre NpubdopoB perncTpaunm YacTUYHbIX pa3psanos.

[na noaKNioYeHNs BHELLHUX MePeHOCHbIX MPUG0POB perncTpaumnumn YacTuYHbIX pa3psLos BMecTo Moy s M4
ncrosib3yetcsa mogyns M3.1.

3TOT MOAY/Nb NUCMNOJb3YETCA B TOM C/iyyae, Korga B cucteme TDM He npejnonaraeTca NpoBOAUTL CTauuno-
HapHYI0 perucTpaymio YacTUYHbIX pa3psaaoB B TpaHcopmaTope. Moay/ib ycTaHaBNMBaeTCs, eCnm 3To npes-
nonaraeTcs fgenartb Nepuognyecku, npy nomoLm 1boro nepeHocHoro npuéopa.

YcnoBrem 415 Takux U3MEPEeHWUn ABAAETCA TO, UYTO YCTPOICTBa NpucoeiuHeHns Mapkn DB-2 anatoTcs
KOMI/IEKCHbIMW, PErncTpUpYyoLWUMM 1 TOKWM NPOBOAUMOCTU U30M5AUUK BBOAOB, M YacTUYHbIE paspsfbl BO
BBOJax 1 B TpaHcopmarope.

B atom moaysie cMOHTMpOBaH npueMHuk cuctembl GPS/GLONASS, no curHanam KOTOpPOro npou3BoAuTCS
CYHXPOHM3aLNA BHYTPEHHUX YacoB cucTembl TDM 1 CUHXPOHHAs perncrpaums napameTpos.
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Moaynu ranbBaHn4eckoin pa3sasku: M21 (BUTT) — Ans TOKOB
NMPOBOANMOCTI BBOAOB, M22 — Ans Lenen u3MepeHns TOKOB Harpy3ku

BbICOKOBO/bTHbIE MOACTAHLMU, HA KOTOPbIX 00bIYHO MOHTMPYHOTCS CU/I0Bble TpaHcopmaTopbl, 061agaroT
pPSA0M cneuntmyeckux 0co6eHHocTen. OCHOBHBIMM U3 3TUX OCOBEHHOCTEN SIBNSIOTCSA:

- BbICOKMI1 YpOBEHb NMPOMbILLIEHHBIX M BBICOKOYACTOTHbLIX MOMEX, KOTOPbIA OTpuLaTe/IbHO CKa3biBaeTcs Ha
TOYHOCTU NOSTyHaeMbIX AMArHOCTUHECKNX 3aK/THHEHWIA.

- MpoTekaHne Mo LensM 3a3emsieHnss 060pyaoBaHNA 60bLUNX YpaBHUTEbHbLIX TOKOB. BO3HMKawowme npu
3TOM Pa3HOCTU MOTEHLMANIOB NPaKTUYeCKN He CKasblBatoTCA Ha paboTe 060pyaoBaHUA, HO NPU NPOBeAEHUN
TOYHbIX pacyeToB, Hanpumep, NpU onpeLenieHN TaHreHCOoB Yr0B MOoTepb M30M5LUMU BBOLOB, NPUBOAAT K
HeAoMyCTUMbIM NOrPELUHOCTAM.

[na ymeHbLIEeHNA BAMAHUA 3TUX NOMeX B cucTteme TDM UCMONb3yTCA MOAYNW Fa/lbBAHUYECKON N30MALNN,
NpY NOMOLLY KOTOPbIX U3MEPUTESIbHbIE LIENW CUCTEMbI MOHUTOPUHIA U30NNPYHOTCA OT peasibHbIX Liene NoAcTaH-
L1 1 TpaHchopmaTopa.

Moaynb M21 — 6/10K 301pytoLLmx TpaHcopmatopos Toka (BUTT).

Mogynb BK/IOYaeT B cebA Tpu creynasbHO pas3paboTaHHble U3MepuTesbHble TpaHCcopmMaTopbl
Toka0,1/0,1A.

CNy>XnT ANns rasibBaHUYECKOl pa3BAa3Ku M3MepUTEeNbHbIX Lenei moaynsa M3 cuctemsl TDM, cnykalwero gns
pervcTpauuy TOKOB NPOBOAMMOCTY BbICOKOBO/IbTHLIX BBOAOB TpaHctopmaTopa. [aibBaHUYeCK/ N30MpPYyOTCS
uenwu ot NH BBOZa 1 Lenn npnoéopa.

Vcnonb3osaHve moaynsa BUATT adhdpeKTMBHO Torga, Korga Mexay «3emisMm» TpaHcopmaTopa v npubopa
TDM BO3HMKaET pasHuLa NOTEHLMaNoB XOTA 6bl B eAVHNLBI U flaXke [0/1M BOJIbTa.

OueHb Nose3Ho ncnonb3oBaHme BUTT Ans KOHTPOSA COCTOAHMS BBOAOB IPYNMNoBbIX TpaHCOPMaToOpOB, Korga
pasHeceHbl faxe «3eMn» O0TAe bHbIX (has.

Mcnonb3oBaHue BUTT ABASETCS XOPOLIMM pELLIEHNEM AN pasfesieHns Lenein npu cOBMECTHOM MCMO/1b30Ba-
HUW CUCTEM MOHUTOPUHIa 1 cuctem 3awwmTtsl Tna KMB-500.

N3onupytowne moaynn B cucteme TDM Takxke NpUMeEHAIOTCA 419 pa3gene-
HUS Lenel 1M3mepuTesibHbIX TpaHCOpMaTopoB Toka. JTO AenaeTcs AN
NCK/TIOYEHNSI COBMECTHOrO BNMSAHMA Uenei P3A, cUCTEM KOMMEPYECKOro
yyeta 3/1eKTPO3HEPrum 1 TOKOBbIX Lereli CUCTeMbl MOHWUTOPUHra. [lpu
MCMOb30BaHNUM 3TUX MOAYein obecneunBaeTcs ranbBaHuyeckas n3onauum
cucTeMbl MOHUTOPUHIa TDM OT Apyrux U3MepUTesIbHbIX CUCTEM.

Mopaynb M22 ncnonbsy-
eTca ANndA pas3feneHus [ |
uenel, npegHa3HaYeHHbIX — -
ANA  W3MEPEeHUs TOKOB '
Harpysku TpaHcopmaropa.

3a cuyeT UCNOMbL30BaHUA
aToro mofyns, paboTatoule-
ro Ha OCHOBe [JaTyuKOB
Xonna, wvcKaw4yaeTcs
BNVAHWE mogynein TDM Ha
NnepBUYHbIE TOKM, y4acTBYHO-
wre B pabote cuctem P3A
N cucTeMax KOMMEPYECKoro ?—;Eﬁﬁ;&‘;r.‘atﬂrﬂ
y4yeTa 3/1IeKTpPO3Heprum. ey |y | =

Bnon wsanmpyiowmx
OTFIEIHI'_“I#CIFIMETGPU‘D ‘I'Dté

I'.E-“.

23



G ; MRUB cucTeMa MOHUTOPUHTIA U ANarHOCTUKM T D M
| CUNOBBIX TPaHC(hopMaTopoB

Global Time - Mofly/lb HaCTPOMKM TOYHOTO BPEMEHW CUCTEMbI MOHUTOPUHIA

[ns TOYHOWN YCTaHOBKM BHYTPEHHUX YacoB MOysei
cucTeMbl TDM u ocyLLeCcTBEHNS CUHXPOHHOW perncTpa-

E———— LN HEKOTOPbIX TEXHOMOMMYECKNX NapaMeTPOB CYXNT
[ Moayns curHanos TOMHOMD BPEMEHH .
=gy e Q Global Time moaynb Global Time.

5.1 i (B 3TOT MOAyNnb MPUHMMAET CUrHasbl OT CMYTHUKOB
' cuctembl GPS/GLONASS, obpabaTbiBaeT UX U nepegaet
B MoZy/1b MO cMCTEMbI MOHUTOPUHTA.

Moaynb npefHa3HauyeH [ANS BHELIHEN YCTaHOBKMU,
Mo3TOMY MOCTaBNSETCS B PaAMONPO3paYHOM NAacTUKo-
BOM Kopryce, npeaHa3HauyeHHOM [/ UCMOo/b30BaHNs
B paclLUMpeHHOM TemMnepaTypHOM AnanasoHe.

| QGMRUS s

Mogaynb Global Time MOHTMpyeTCSl BHE MOMELLEHWI B 30HE BUAMMOCTHU CMYTHUKOB cuctemsl GPS/GLONASS ¢
NCMO/Ib30BaHNEM TEXHO/IOMMYECKOI0 KPOHLUTEHA. YAa/ieHne MecTa MOHTaxKa Moy s oT cucteMbl TDM A0/MKHO
ObITb, MO BO3MOXHOCTU, MUHUMA/IbHbIM.

OcobeHHoCTbI0 Moy ns Global Time ABnseTca To, YTO caM NPUEMHUK CUTHA/IOB OT CMYTHMKOB YCTaHaB/IMBaeT-
CA HernocpeCcTBEHHO B MOoAy/e, a B cuctemy TDM nofatoTcs y>Ke He CUrHasTbl C aHTEHHbI, & HOPMUPOBAaHHbIE MO
amnanTyae CUHXPOHN3NPYHOLLME UMITY/IbCbl TOYHOIO BPEMEHN.

« Mapma 1 SATEC - npmbopb! perictpauum
' PabouMX TOKOB 1 HAMPSHKEHNIA

[na  peructpaumm «3/1eKTPUYECKMX» MapamMeTpoB
paboTbl TpaHcdopMaTopa, Takmx Kak hasHble TOKU U
HanpshkeHus, B cucteme TDM MCNOMb3YOTCA MOAYNN,
Npon3BOAUMbIE CEPTUHULMPOBAHHBLIMU MOCTaBLLMKaMM
Takoro o6opyaoBaHus.

9TW BaXHble TEXHOJIOrMYecKne napameTpbl paboTbl
TpaHcopmaTopa UCNosb3YTCA MPakTUYeckun BO BCEX
MOZYNAX ANst paboTbl BCTPOEHHbIX 3KCMEPTHbLIX CUCTEM.
OHWM cnyxaT 4719 NOBbIWEHNA 4OCTOBEPHOCTU 60/bLUIN-
HCTBa AMarHOCTUYECKMX 3aKHUEeHN cuctemsl TDM.

[na KOHTpoNA hasHbIX Hanps>keHuli 1 TOKOB TpaHC-
dhopmartopa B Wwkady APM TpaHchopmaTopa yctaHasn-
BalOTCA W3MepuTeNbHble npeobpasosaTeny [lapma
T400.

C X nOMOLbID MPOU3BOANTCA perucTpaums u
06paboTKa 3/1eKTPMUYECKMX MapameTpoB TpaHcdopma-
Topa. [lonyyaemble pes3ynbTaTbl WCMOJb3YKTCA B

5 ] aKcnepTHbIX cuctemax MO INVA n oTobpaxarTcs Ha
{ 0.0 Y- 3KpaHe KOMMbloTepa CUCTEMbl MOHUTOPUHTA.

—— Ecnu no TexHnyeckomy 3afiaH1Io Ha CUCTEMY MOHUTO-
puHra TpaHcdopmaTtopa HeO06XOAUMO He TOJIbKO
perncTpmpoBartb U COXPaHATb JaHHbIe O NOTPe6NseMbIX
napameTpax TpaHcopmaTopa, HO U 0TobpaXkaTb UX, TO
B cOCTaB cuctembl TDM BKNtOHaAOTCHA NPUG0pbI (hUpmbI
SATEC, KoTOpble NO3BO/IAKOT 3TO AeNnarthb.
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diMRUS

NHTennektyanbHblii gatunk TDM-0il-4,5

Jatunk «TDM-0il-4,5» (umdpa - KonM4ecTBo NapamMeTpoB) MOHTMPYETCS B 6ake TpaHcopmaTopa u npegHas-
HayeH 4719 KOHTPO/IA TEXHUYECKOT0 COCTOSAHUSA TpaHcopMaTopa HeCKONbKUMU MeTOLaMU:

TeXHNYECKME U ANAarHOCTUYHECKME BO3SMOXKHOCTU AgaTunka TDM-0il-4:
- icnonb3oBaHWe 04HOro KOMMEKCHOI 0 fatymka /159 KOHTPO/IA HECKO/IbKO NapaMeTpoB TpaHchopmaTopa.
- [laTumK cMCTEMbI HAXOAUTCA BHYTPU 6aka, 6narofaps YeMy OH XOPOLLIO 3aLlMLLEH OT NMOMEX.
- Bcs anekTpoHMKa 04eHb KOMMNaKTHa, B pe3y/ibTaTe JaTyuK UMeeT Hebosbluve rabapuThbl.
- MHbopmaums nepenaetcsa B cuctemy TDM nnm B ACY-TIM no uHTepdeiicy RS-485 unu Bluetooth.
Kakablli 13 YeTblpex AMarHOCTUYECKUX METOAOB, Peasn30BaHHbIX B CUCTEME, MO3BOMSET 3(hEKTUBHO
OLeHNBaTb COCTOAHME OCHOBHbIX MOACMCTEM CUI0BOI0 TpaHcdopmaTopa.

OcHoBHble napameTpbl TDM-0il-4

CucTteMa perMcrpaumm 4YacTuUHbIX pas3psiaoB

[nana3oH 4YacTuYHbIX pa3psaos, My 05=+15
[Avana3oH aMnanTyg curHanos YP, dBm -70 +-10
KoHTposb BnarocoaepxaHus B Macne
OTHOCUTENbHOE Brarocogepxanune, % 0+100
TOYHOCTb onpeaenexust Bnarn, % +2,0
KoHTposb TeMnepaTtypbl Macsa
[nanasoH naMepsieMblx Temnepatyp, C° -40 + +125
TOYHOCTb M3MepeHust TemnepaTypbl, % +0,3
KoHTposnb BM6paumnm 6aka
[vana3oH n3MepeHunst Bubpaumm, Mm/c 2 +100
YacToTHbIN AvanasoH, 'y 10 + 800
MNorpelwHocTb n3Mepenns Bubpaumnn, % + 10
UnTtepdeiicbl cBsa3n c ACY-TI
MpoBoaHOM MHTEPdENC CBA3M RS-485
becnpoBoaHoO MHTepdec cBsi3un Bluetooth
JkcnjlyaTauMoHHbIE NapaMeTpbl
Hanpspkenuwe nutaHus AC-DC, B 120 + 250
MNoTtpebnsemasi MOWHOCTb, BT 10
JvanasoH pabounx TeMnepatyp, C° -40 + +60
KoHCTpyKTMBHbIE NapaMeTpbl
Pa3mepebl kopnyca, 6e3 gaTumka, MM 120*120*145
BHELWHWI gMaMeTp AaTyvka, MM 12
AnuHa gatuuka, MM (No 3anpocy) 300, 500
Macca npubopa ¢ AaTYMKOM, Kr 2,5

- VI3amepeHmne yacTnyHbIX pa3panoB B 6ake TpaHcopmMaTopa no3BoffAeT CBOEBPEMEHHO BbIABMATbL
npobsemMbl B M3014UMM TpaHcgopmMaTopa. V3mepeHve UP npou3BoauTcs B CBepxBbicOKoYacToTHOM (UHF)
Anana3oHe, oxBaTbiBaroLLleM YyacToTel OoT 0,4 o 1,5 Iy, 3To NO3BONSAET UCKMHOUUTL BNIMAHNE KOPOHHLIX pa3ps-
[l0B 1 UCNOJ1b30BaTh 6ak TpaHcopmMaTopa B Ka4ecTBe 3KpaHa OT NoMeX.

- CnctemMa KOHTPO/15 BNarocogep>kaHvs B Macse npegHasHadeHa /15 BbIiB/IEHUS HAIMUUS SUCIEePCHO
thasbl BoAbl B Mac/ne 6aka TpaHcdopmaTopa, onpeaeneHms ee KOHUEeHTpaummn. Boga MMEHHO B 3TO ha3e MOXeT
oKasaTb KaTacTpohmyecKoe B/IMSHME Ha 3/IEKTPUYECKYHO MPOYHOCTb Mac/a.

- Temnepatypa macna B 6ake TpaHchopmaTopa ABNAETCH BaXHbIM 3KCMNyaTaunoHHbIM napameTpoM
TpaHcopmaTopa. Tekyllee 3HavyeHWe TemnepaTypbl 6aka NPUYMEHSIETCA B AaTyMKe He TONIbKO [/1A OLEHKM
peXXumoB paboTbl TpaHcdopmaTopa, HO U A1 UCNOJIb30BaHWS B APYTMX AUAarHOCTUYECKMX MOAENSAX U alfOpUT-
Max.

- Bubpauwmsa 6aka TpaHchopmaTtopa ABAAETCA NapaMeTpoM, XapakTepusyroLw MM TEXHUYECKOe COCTOAHNE
BCEX KOHCTPYKTUBHbLIX 3/IEMEHTOB TpaHcdopmartopa. lMosbilleHne 06Lero ypoBHA Bubpauuun, a 0CO6eHHO
NosiB/IEHNE B CNEKTPe BUbpaLmn XxapakTepHbIX rapMOHUK, FOBOPUT 06 yXyLLIEHUN NPECCOBKM aKTUBHbIX 3/1IEMEH-
TOB TpaHcopmaTopa UM 0 BOSHUKHOBEHUN B KOHCTPYKLMN MEXaHUYECKMX fe(DeKTOB.

- KOHTpO/1b KOHUEHTpau BoAOpoSa B Macsie AB/IAETCH OMNUMOHa/IbHbIM MapamMeTpoM, 1 peasin3oBaH
TONbKO B Bepcumn datumka TDM-Oil-5. M3amepeHre npous3BoAMTCA BCTPOEHHbIM AATYMKOM Ha OCHOBE CrjiaBa
nannagmsa. OCO6eHHOCTLIO 3TOr0 JaTuMKa ABMSETCA TO, YTO OH paboTaeT 6e3 BblgeneHns U3 macna ra3oBori
thasbl, 6narogaps Hemy UMeET AONTWIA CPOK CYXKObI.
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Cucrema TDM-TS an1s ynpasneHus oxX1axkKaeHemM MOLLHBIX TRaHC(hopMaTopoB

YHuMBepcasibHast MMKponpoLeccopHas cuctema TDM-TS npefHa3HayeHa a5 ynpasfeHns paboToli BEHTUASA-
TOPOB U Mac/10HacoCoB, BXOAALLMX B COCTAB CUCTEM OX/TXKAEHUS MOLLHBIX CU/1I0BbIX TPAHC(OPMAaTOPOB.

OCHOBHbIe (hyHKLUWW YNpaBeHNS CUCTEMOV OXNa>KAEHUS

- Bk/lloueHve 3f1eMeHTOB CUCTEMbI OX/TXKAEHNA NPY BBOAE TpaHcdopmaTopa B paboTy.

- Bk/toueHe 1 OTK/IK0UYEHME HACOCOB 1 BEHTUIATOPOB 4718 NOAAepKaHWs 3alaHHON TemnepaTypbl 6aka.

- OnepexxaroLee BK/I0UEHNE 3/1IEMEHTOB CUCTEMbI NPY NOBbILLEHUN HArPY3KM TpaHcdopmartopa.

- OnepexkaroLLee BK/IHOYEHME 3/IEMEHTOB CUCTEMbI OX/TaXKAEHUSA B COOTBETCTBUN C MIaHUPYEMbIM rpanKom
Harpys3ku TpaHcopmMaTopa - PYHKLUA «NPEKYINHI.

- Mporpammupyemsbiii rpadk OTKAKOUYEHNS 31EMEHTOB MPUY BbIBOAE TpaHcopmaTopa U3 paboThl.

[na onTumanbHoOl peanu3aumm 3TUX (OYHKUWUIA ynpaBneHUss Bce Mac/ioHacoCbl U BEHTUIATOPbI CUCTEMbI
OXNaXAeHWA TpaHchopMaTopa AeNsaTcsa Ha rpynnbl, UMetoLne pasHbIi TEXHOOrMYECKNiA cTaTyc:

- ObopyfoBaHue, MelOLLLEE «MEePBbIVi» CTaTyC - Bcerfja Haxoasuleecs B paboTe, Noka BKIOUEH TpaHchopmMa-
TOp. 3T0 6a30BbIi YPOBEHb PA6OThI CUCTEMbI OXTAXKAEHNS.

- ObopynoBaHve, UMeloLLiee «BTOPOM» U Noc/eytoLme cTaTycbl, KOTOPOe Nnoc/efoBaTe/lbHO BKIHOYaeTCs B
paboTy NPV NOBbLILLIEHWN HArPY3KU 1 TEMNEPAaTYpbI.

- O6opyfoBaHWe, HaxoAslleecs B PeMOHTE WU OOCNY>XMBaHWW, U KOTOPOE He MOXET OblTb BK/IIOYEHO B
paboTy B JaHHbIA MOMEHT BPEMEHU, UMEET «MOCNELHWUIA CTaTyC».

DYHKLUNN KOHTPOSA U OMepaTuUBHOW ANarHOCTUKN.

Mpwn nomowm KoHTponnepa TDM-TS u cneunasibHbIX aIrOPUTMOB 06paboTKM MHGOPMaLMK 0 NOTPebseMbIX
TOKaxX U MOLLHOCTSX OCYLLECTBASETCA NOCTOAHHbIA KOHTPO/Ib TEXHUYECKOrO COCTOSIHUA U ANarHocTuKa AeeKToB
anekTpoaBuraTesneli BEHTUIATOPOB Y MaC/IOHACOCOB, & TaKXKe Kpbl/ibYaTOK Mac/10HacoCoB.

KOHCTPYKTMBHOE 1cnosiHeHUe « TDM-TS».

Cuctema ynpasneHnss mapku TDM-TS noctaBnsieTcs B METa/NIMYECKOM LIKagy HapPY>XHOro 3allyLLEeHHOro
NCMOMHEHNSA, OCHALLEHHOM aBTOMAaTMYECKOW CUCTEMOV NoAorpeBa. Bee aneMeHTbl CUCTEMbI YIIPaBAeHNSA OX1aX-
neHvem TDM-TS nsHavasibHO paccumTaHbl Ha paboTy npu Temnepatype fo -40 rpaaycos, a 6narogaps HaIMumnLo
noforpesa cuctemMa paboTaeT Npu HapY>KHOIM Temnepatype A0 -50 rpagycoB u HXKe.

Ha BHyTpeHHel naHenu wkada npefycMOTPEHO MECTO A/1A YCTaHOBKU CUCTEMbI ANArHOCTUUYECKOTO MOHUTO-
puHra mapky TDM, 4TO NO3BOJIAET KOMIT/IEKCHO, M C MMHUM&J/TbHLIMU 3aTpaTaMy peLlaTb BOMPOCh! yrpaBieHns,
MOHUTOPUHIa 1 ANarHOCTUKN CUNOBbIX TPAHC(OPMAaTOPOB.

[ns cunosoro TpaHcopmartopa, UMetoLLLero ogHo6akoBoe NCMOHEHWE, 06bIYHO UCNOSIb3YeTCA OAMH NpUoop
ynpaBfeHns oxnaxaeHuem. N8 rpynrnbl MOLHbLIX OAHOMA3HbIX TPaHC(OPMAaTOpPOB, UMEILMX Pa3BUTYIO
cUCTEMY OXNaXKAEHMS, HaCTO MPUXOANTCS UCMOIb30BaTh NPUGOP € NaaTaMu pacumperns TDM-TS-2.

Ecnu obLyee KoMUYeCcTBO BCEX 3NEKTPOABUraTeNen CUCTEMbI OXTadKie-
HUSA MOLLHOrO CUI0BOrO TpaHcdopmartopa rnpesbiwaet 12 (KoiMyecTso
pene ynpasneHus B cucteme TDM-TS), TO MOXXHO MCMOJIb30BaTh pacLluu-
PEHHYI0 Bepculo cuctembl ynpasneHus TDM-TS-2. Takaa cuctema
NMo3BO/IAET KOMIMIIEKCHO YMpPaBiATb cpasy 24 a3nekTpoasurarensvu
Mac/I0HacOCOB M BEHTUNATOPOB, BXOAALLMX B COCTaB CUCTEMbI OX/1aXie-
HUA.

BxogHble 1 BbIXogHble nHtepdericel TDM-TS

JaTtumrkn LLT.
TemnepaTypa 6aka TpaHcdhopMaTopa 12
TokM aneKkTpoaBUraTenien HacocoB U BEHTUNSTOpOB* 12
Toku Harpysku ¢a3 TpaHcgopmMaTopa 4
[aBneHne macna B 6ake TpaHcopMaTopa 3
Bubpauunsa 6aka TpaHcchopMaTopa 3
[JaTuvkn TemMnepaTypbl M BNAaXHOCTN BO3A4yxa 1
JononHutenbHble LndpoBble BXOAb 4
Hanps»keHne anekTpoaBuraTenei 1
JaTunkn HanpshkeHus nuTatowmx hvaepos 2
MpUeMHUK CMrHanoB TOYHOro BpeMeHn GPS 1
Pene BKIOYEHNS anekTpoaBuratenen* 12
Pene curHanusaumu 3

(*) - Npu nocTaBke paclumpeHHoli Bepcuy TDM-TS-2 KonM4ecTBO pene ynpaBieHns yBeNMUMBaeTCs B [Ba pasa
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Cuctema TDM-TR ana ynpaBneHNa oxnaXxkaeHnem
TpaHcopmMaTopoB HEGONbLLIOW MOLLHOCTH

Cuctema mapkn TDM-TR npegHa3HauyeHa A1s ynpaBneHUss paboTol CUCTEMbI OX/TaXKAEHUS CUMOBbIX TPaHC-
thopmaTopoB HanpshkeHrem 110 kB. B cucteme TDM-TR peannsoBaH Habop yHKLMIA 1 anropuTMOB KOHTPOS U
ynpasfieHus, obecnevmBarolLnii oNTUMasibHble TEMMepPaTypHble PeXxuMbl paboTbl CUIOBOrO TpaHcgopmaTopa.
MpefycMOTpeH py4YHOi pexxum ynpasneHns BKIKUYEHNEM BEHTUNSTOPOB.

OCHOBHble OYyHKLWW yNpaBAEHUS:

- BKtoueHne anemMeHTOB CUCTEMbI OXTXKAEHNS NPY BBOAE TpaHcdopmaTopa B paboTy.

- BKkntoueHmne n 0TKAYeHne BEHTUNATOPOB 064yBa AN noaaepXXaHust 3aAaHHon TemnepaTypbl 6aka Bo BCEX
pexxuMax paboTbl TpaHcopmaTopa.

- OnepaTuBHOE OrnepexxaroLLiee BKIYEHNE BEHTUNSTOPOB NPY YBENIMYEHNN HArPy3KU.

[nsa onTumanbHOW peanvsaumy 3TUX (OYHKUMIA ynpas-
NeHVA BCe 4 BEHTUNATOPA CUCTEMbI OXTAXKAEHNS AeNsaTcs
Ha rpynmnbl, UMeKoLLMe pa3Hblii TEXHOIOTMYECKNI CTaTycC.

B npouecce paboTbl cuctemoin TDM-TR npounssogutcs
oueHKa 3hheKTUBHOCTN PaboTbl CUCTEMbI OXNAXKAEHUSA C
y4yeTOM B3avMHOI0 COOTHOLUEHUS CNefylowmx napamer-
poB: cpefHAa TemnepaTypa 6aka TpaHcdopmaropa,
pasHuLa TemnepaTyp «BepxX — HU3» 6aka, Benn4ymMHa
Harpy3ku TpaHcgopmartopa no asam, a Takxke Temnepa-
Typa ¥ BN&XHOCTb OKpY>Xatollei cpefbl. V3meHeHue
COOTHOLLEHNS YCTAaHOBUBLUNXCH 3HAYEHWNI 3TUX OCHOBHbIX
napameTpoB MOXET rOBOPUTb O CHUXKEHUU 3pPeKTUBHOC-
TW paboTbl M HANNMYMK NPO6GSIEM B CUCTEME OXNAXAEHUA
TpaHcdopmaTopa.

NHTepdericbl cBA3n 1 ynpasneHnsa TDM-TR.
Cuctema ynparnieHnss TDM-TR paboTaeT NO/IHOCTbIO B aBTOMATUYECKOM PEXMME B COOTBETCTBUN C BHYTPEH-
HUMY aNTOPUTMaMK, U 3aaHHbIMI SIOKa/IbHbIMU HACTPOKaMM A5 KaXKA0ro TpaHcopmMaropa.

NHhopmaums 0 Tekyllem pexume paboTbl CUCTEMbI OXIXKAEHUS MOCTOSTHHO OTOGpaXkaeTcs Ha 3KpaHe
npuoéopa. MonHas nHgopmMaLmsa 0 COCTOSHUN 1 pexkume paboTbl CUCTEMbI OX/TXKAEHUA NepefaeTcs Ha KOMMbIo-
Tep ACY-TI no nsonmpoBaHHOMY UHTepdelicy RS-485 ¢ ncnonb3oBaHnem cTaHAapTHOMo NpoTokona MK 61850.

OnepaTvBHOE ynpaBfieHne BeHTUNATopaMu 064yBa 1 NepeHacTponka CUCTEMbI YNPaBAeHNUs OXTaXKAEHNEM
TpaHcopmaTopa OCyLEeCTBAAETCHA C MCNONb30BaHMEM YAA/IEHHOrO KoMMbtoTepa cuctembl ACY-TIT wam npu
MOMOLLY NEPEHOCHOI0 KOMIMbIOTEPA «HA MECTe».

KOHCTpyKTUBHOE 1crnosiHeHne TDM-TR.

Cuctema ynpasrneHnss oxnaxgeHnem mapkym TDM-TR noctaBnsieTcs B MET//IMYECKOM LUKady Hapy>XHOro
3aLLUMLEHHONO UCMOTHEHMSA, OCHALLEHHOM aBTOMAaTUYECKOM CUCTEMOI NoAorpeBa.

Bce anemeHTbl cuctembl TDM-TR paccunTaHbl Ha paboTy npu Temnepatype Ao -40 rpagycos, No3Tomy 6naro-
fapst HM4YMKO LONOMHUTEIbHOMO NOAOrpeBa 3almMTHOrO WKada cucteMa coxpaHsieT paboTocnocobHOCTb Npu
Hapy>kHoW Temnepatype Ao -50 rpagycos.

Cuctema ynpaBneHuss oxnaxaeHnem TpaHcopmaTopa TDM-TR MOXeT MOHTMPOBATLCA B 0OLWEM LKady
C CUCTEMOIA MOHUTOPUHra TDM.

TexHnyeckune napameTpbl cucteMbl « TDM-TR»

Konm4yecTBo BeHTUNSATOPOB (rpynn BEHTMASTOPOB) 4
Pa3smepsbl WKada cMcTeMbl, MM 400*600*250
Macca MOHTaKHOro wkada, Kr 40
HanpsixeHve nutanusi, B (AC/DC) 220
MNoTpebnsemas MOLWHOCTb, BT 600
[dnanas3oH pabo4ynx TeMmnepartyp, rpaa -40 + +50
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