CUCTEMbI AUATHOCTUYECKOIO KOHTPOJIA
TPAHC®OPMATOPHOIO OBOPYIOBAHUSA

CucreMbl MOHUTOPUHIa Mac/IOHANOJIHEHHbIX CUJ1I0BbIX
TpaHcchopMaToOpoB C HanpshkeHuneM 6--35 kB

Cuctema TDM-10 pans MOHUTOPUHIa MacCJ/IOHaMNoJIHEHHbIX
TpaHcchopmaTopos 610 kB

Cncrema ™MoHuTOpuHra TDM-10 npegHasHayeHa A7 ONEpaTUBHOrO  KOHTPONS M
AMArHOCTMKM MacfiOHaNOIHEHHBIX CUIOBbIX TpaHCOpMaTopoB € pabounM HanpshkeHnem 6+10
KB. an nomMoLin 3TOWN CUCTEMBI OCYLLECTBNAETCA KOHTPOJ/Ib TEXHUYECKOINo COCTOAHUA
TpaHchOpMaToOpOB, OLIEHMBAETCS OCTATOYHbIN pecypc.

TDM-10 B pexXume MOHUTOpUHra KOHTPONMpYyeT 6 OCHOBHbLIX MapaMeTpoB CUJI0BOrO
TpaHcdhopmaTopa:

eTeMnepatypa Macna B 6ake TpaHcdopMaTopa. Ha OCHOBaHMM 3TOr0  BaXXHOro
JKCM/lyaTaUMOHHOIO MapaMeTpa B CUCTEME MOHWUTOPUHIA OMNpeaenseTcs Harpy3oudHas
CNOCOBHOCTb TpaHCOPMaTOpa, PACCUUTLIBAETCS OCTAaTOUHbIN PECYpPC M30NSLNN.

eBnarocogepxaHne B Macne 6aka. DTOT nMapaMeTp BO MHOMOM onpegenser
2NIEKTPUYECKYIO MPOYHOCTb Macna, BAMSET Ha BO3MOXHOCTb paboTbl TpaHcdopMmatopa npwu
HU3KUX TeMnepaTypax.

e YpoBeHb Macna B 6ake — napamMeTp 3KCMNyaTaLuMOHHOW 3aLUTbl.

ePaspsaHass akTMBHOCTb BHYTpu 6aka, KOTOpasi BO3HMKAET npwu Hanuuum npobnem B
N30MSLMOHHOW cucTeMe TpaHcdopMmaTopa.

eBubpauna B 6ake TpaHchopMaTopa - 3TO MApaAMETP, KOTOPbIN CBA3AH C TEXHUYECKUM
COCTOSIHMEM MEXaHU4YeCKMX 3NIEMEHTOB KOHCTPYKUMKM TpaHcdopMaTopa.

e [laBneHue BHyTpu 6aka TpaHcdopmaTtopa.

MNepBnyHas n utoroesas MHMOpPMaUMS O TEXHUYECKOM
COCTOSIHMM  TpaHcdopmatopa w3 cuctembl  TDM-10
onepaTUBHO nepefaetcs B eauHyo cuctemy ACY-TTI
npeanpusaTusl, KOTopasi OCYLLEeCTBASIET MOHWTOPWUHI BCero
BbICOKOBOJIbTHOIO  3/1EKTPOTEXHUYECKOro  060opyaoBaHus,
ynpaBnsieT paboToh PEMOHTHbIX W CEPBUCHBLIX CNyX6
npeanpusTus..

Ana  nepegaun  MHdopMaumMm O TEXHUYECKOM
COCTOSIHMM  TpaHcdopMaTopa B obuwyio  ACY-TI
npeanpuaTus B cucteMe  MoHuTOpuHra  TDM-10
NpeaycMOTpeHbl TPU CTaHAAPTHbIX MHTepdelica nepeaayn
[AHHbIX:

e [lpoBOAHOW ranbBaHNYeCKu M30/IMPOBAHHbIN
nHTepdenc ceasm Mapkm RS-485. [Mpu nomowm 3TOro
nHTEepdenca MoXxHo nepeaasatb MHdopmauuio B ACY-TM,
NPOBOAWTL  HAcTPOMKy  pexumoB  paboTel  TDM-10,
NPOBOAMTL Creunanm3npoBaHHbie pasoBble M3MepeHns napaMeTpoB paboTbl TpaHchopMaTopa.
NHTepdenc npuMeHsieTcs nNpu CO34aHUMM KOMIMJIEKCHON CUCTEMbl KOHTPONS BbICOKOBOJSIbTHOMO
o60pya0oBaHUS NOACTAHLMMN.

e becnpoBoaHoM MHTepdeinc ceasmM Mapku Bluetooth, npegHasHaueHHbI Ansi nepepaun
AAHHBbIX Ha cMapTdhOH, NMAHLWET, NEPEHOCHOM KOMMbIOTEDP, ANS YNPABIEHUS peXMMaMu paboThbl
cuctembl TDM-10. lanbHOCTb paboTbl Takoro 6ecnpoBoAHOro MHTepdeNca COCTaBNSET AECATKN

BHelwHW Bua npubopa cucTeMmbl
MOHWUTOpUHra TDM-10
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METPOB. ITOT MHTepdenc O06blMHO WCMONb3yeTC MNPUM aABTOHOMHOM MOHTaX€e CUCTEMbI
MOHWTOPUWHra, Korga nHgopmaumus 0 COCTOSIHMM TpaHcdopMaTopa NepUoanNYeckn CYMTLIBAETCS
13 npubopa B cMapThOH C AOMOSHUTENBHBLIM NMPOrpaMMHbIM obecrneveHnem Npu NepuoanNYECKmX
obxoaax 0bopyaoBaHMS 3KCMNyaTaLMOHHBIM NEPCOHANOM.

e becnpoBogHo wuHTepdenc cesian Mapku LoRa (LoRa Wan). MMpu nomowm 3Toro
nHTepdenca uHdopMauuss MOXKET nepeaaBaThbCs Ha OonblUMe PacCTOsiHMS, AOCTUraloLmne
HECKONbKNX KMTIOMETPOB. BTOpbIM AOCTOMHCTBOM MHTepdeica LoRa aBNsSieTCs UCNonb30BaHME B
HEM ABOWMHOro WwundpoBaHust MHpopMaumn. CamMbiM CyLeCTBEHHbIM HEAOCTAaTKOM MHTepdenca
LoRa sBnsieTcs ero Hu3kasi nponyckHasi CrnocobHOCTb: oAHa MOCbiIKa MHGOpMauun MOXeT
cogepxatb B cebe TONMbKO HECKONbKO AecATkoB 6anT. O6bIMHO 3TO MOXET ObiTb TOMbKO
WHTerpasbHas MHPOpMaUns O TEXHUYECKOM COCTOSSHUM KOHTPONUPYyeMOoro TpaHcdopmaTopa.

B  MMHMManbHOM  KOH(pWrypaumm npubop BCera OcCHalaeTcss  6ecnpoBOAHbIM
nHtepdencom Bluetooth. MMpu HeobxoammoctTv B npubope MoOryT O6biTb  YCTAHOBMEHDI
TEXHUYECKME CpeacTBa A8  AOMOSHUTENbHbIX  MHTepdencos: npoBoaHoro RS-485 wu
6ecnposoaHoro LoRa.

MNpn 3akase cuctembl TDM-10 nonb3oBaTento HeobxoAMMO 3apaHee OonpeaenuTbCs C
HeobxoauMbiM ana ACY-TI npeanpusitus HabopoM AOMONHUTENbHLIX UHTEpdEeNCcoB cBsi3n. B
npubope CUCTEMbI MOHWUTOPUHIA MOryT ObiTb YCTaHOBNEHbI MPOBOAHON MHTepdenc RS-485 u
AOMONHUTENBbHO 6ecnpoBogHon MHTepdenc LoRa. B atom cnyyae nHtepdenc Bluetooth 6yaer
AOCTYMNEH TOMbKO MPU OTKPbLITOM Kpbillke npubopa (MM TONbKO Ha OYeHb BIM3KOM pPacCcTOsIHUM,
HEeCKOIbKO METPOB), TaK Kak Ha MeTasIndeckoMm Kopryce npubopa npenycMOTpeHO MecTo A
aHTEHHbI TONBLKO 0AHOro 6ecnpoBoaHOro MHTepdenca.

KOHCTpYKTNBHO npunbop cuctembl MOHUTOpPUHIra TDM-
PR 10 npeacraBnsieT cobor eamHbIN METANIMYECKMI KOPMYC,
: MOKa3aHHbIA Ha pUCYHKe. B BepxHel YyacTu B OTAENbHOM
repMeTMYHOM MEeTaN/IMYeCKOM Kopriyce pacrnofaraeTcs
3M1EKTPOHHAs YacTb BCEM CUCTEMbI MOHUTOPUHra. CHMU3Y B
KOprnyc BBOASATCA Kabenb nuTaHus u kabenb NpoBOAHOrO
nHTepdenca cesaAsm RS-485. B TpeTtbeM (M1aCTUKOBOM)
KabenbHOM BBOAE B KOPMyce pacrnosaraeTcs aHTeHHa
BblIbpaHHOro nosb3oBaTeneM MHTepdeinca 6ecnpoBoaHON
CBSA3M.

B HWXXHEN UMNMHAPUYECKOM YacTu Kopnyca npubopa
N3 HepXXaBeloLeN CTanu, KoTopasl BBOAUTCS BHYTpb baka
TpaHcdopMaTopa, HAXOoAATCA BCE MEepBUYHblE AAaTUMKK,
npeaHasHa4yeHHble Ansi KOHTpOnS NapamMeTpoB
TpaHcdopmaTopa. [iMHa UMIMHAPUYECKON YacTu Kopnyca
3aBUCUT OT KOHCTPYKUMM TrepMeTusMpytowero ysna wu
0CODEHHOCTEM  MOCAIOMHOrO  MecTa  Ha  KpblllKe

- TpaHcdopmaTopa.
MNpubop CUCTEMBI MOHUTOPUHra TDM-10
MoHTax TDM-10 Ha KkpbiLke 6aKa ¢ MOHTMPYETCS HENOCPEACTBEHHO Ha BEPXHEN KpbILIKE
NCronb30BaHNEM NepPexoHOro 6aka TpaHcdopmaTopa. [ns  3TUX Uenerm  MOXET
ycTpoicTea MCNONb30BaTbCA WAW LITATHAs FOpPJIOBMHA ANS 3a/MBKU

Macna C MOCaflouHbIM  Y3/10M, WAW  CheumanbHbIN
nepexogHon dnaHel C repMeTM3VPYIOWMM  Y3/10M, YCTaHaBIMBaeMbin Ha  nobow
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TEXHONIOMMYECKON Kpbillke Ha 6ake. KOHCTpYKUMS NMepexoaHOoro y3na Ansi MOHTa)xa npubopa
Ha Kpbllke 6aka 3aBUCUT OT OCOBEHHOCTEM KOHCTPYKUMM TpaHcdhopmaTopa, npuMep
KOHCTPYKUMW NpUBEAEH Ha PUCYHKE.

YCTaHOBKa NepexofHoro y3na Ha BepHeW Kpbllwke 6aka TpaHcdopmaTopa 10 kB 06bl4HO
npousBoanTca 6e3 camBa Macna Ha OTKIKOYEHHOM TpaHcdopmaTtope. J1obon MOHTax W
AEMOHTaX M3MepuTenbHoro npuéopa TDM-10 B nepexodHbii y3en Npov3BOAMTCS OnepaTMBHO
Takke 6e3 civMBa Macia 3a CYET UCMOb30BaHUS LWAPOBOro KpaHa M YNIOTHSAKLWEro ysna B
BEPXHEN YaCTM MOHTaXXHOrO y3/a.

MNMocne MoHTaxka npubopa NoAKIYEeHUe M BKIKYeHUe B paboTy CUMCTEMbl MOHUTOPUHIA
TDM-10 ocyLiecTBnseTcs NpocTo M ornepaTtMBHO. [MOCKOsbKY BCE NepBUYHbIE AATYUKU CUCTEMDI
MOHWUTOPUHIa HaxoasaTCa B LMMHAPUYECKON YacTu kopryca npubopa, BBeaeHbl B Macio 6aka
TpaHcgopMaTopa M yXe MOAK/OYEHbI K M3MEpUTENIbHON CxeMe, HeobXxoanMOo TOMbKO noAaTb
NUTaHWe Ha npubop. [nsi 3TOr0 HYXXHO MOAK/OYUTL ABa MPOBOAA K BbIBOAAM BTOPUYHOM
0bMOTKM TpaHcdopmaTopa: K dase n HeWTpanbHOM TOUYKE BTOPUYHOM OBMOTKMU. BritoueHue u
BbIK/TIOYEHNE CUCTEMbl MOHUTOPMHIa B 3TOM Ciyyae byaeT npoucxoauTb aBTOMaTUYeCcKu Mpu
BK/TIOYEHMM N OTKIIOYEHNN KOHTPONMPYEMOro TpaHcdopmaTopa.

Ecim  pabota cuctembl TDM-10 npeanonaraetca B

- . ABTOHOMHOM peXWMe C UCMOSb30BaHNEM TOMbKO 6ecrnpoBOAHbIX
diMRUS NHTEpdENCOoB CBA3WU, TO HEOEXOANMO MOAKMNIOUUTL TOMBKO Kabenb
nutaHunsa. Ecnu  npegnonaraetca nogkniodeHne TDM-10 k

TDM-10/U cvcteme ACY-TT1 Npy noMoLLM NPOBOAHOTO MHTepdelica RS-485,

TO He06X0AMMO MOAKOUNTD MHq)OpMaLlMOHHbIVI kabenb.

Ans  pacluMpeHusi  AMArHOCTUYECKMX  YHKUMN  ¥©
BO3MOXHOCTEA CUCTEMbl MOHMTOpPWUHra Mapku TDM-10 Ha

KOHTPONb TOKOB W HANDSKEHUA
TpaHcdpopmarTopa

— W KOHTPONMPYEMbIN TpaHChOPMaTOp MOXET ObiTb CMOHTUPOBAH
BNOK pacLUMPEHNs MapKu JOMONHUTENBHBIA MOAYNb pacluMpeHuss mapku TDM-10/U. 3T1oT
TDM-10/U MOAYyNb npeAHa3HayeH ANa KOHTPOAS M MOHWUTOPUHra TOKOB

Harpy3Ku U HanpshKeHWU BTOPUYHON 0OMOTKM TpaHcdhopMaTopa U
B 6a30BY0 MOCTABKY CUCTEMbl MOHUTOPUHIA HE BXOAMT.

JlonoNHUTENbHbIA M3MepuTenbHbIi Moaynb TDM-10/U MOHTMpyeTCcs Ha Kpbllke 6aka
TpaHchopMaTopa psaaoM C BblBOAAMM OOMOTKM HWU3KOrO HanpspkeHus. [MuTaeTcs moaynb oOT
M3MEPSEMOro TpexdasHOro HanpskeHust BTOPUYHOM OBMOTKM TpaHcdopmatopa. [Ans
M3MepeHUst TOKOB Harpy3ku TpaHcdopMaTopa WMCMofb3yTCs KaTylwku POroBckoro, Kotopble
MOHTUPYIOTCS BOKPYI M30NSTOPOB BbIBOAOB BTOPUYHOM 0BMOTKM TpaHcdopmMaTopa.

NHdopMaumio 0 3aperncTpupoBaHHbIX — MapaMeTpax  paboTbl  TpaHcdopmaTtopa
AOMNONHUTENbHBLIN MOAY/b NMepeAaeT B OCHOBHOW MOAY/lb MOHWUTOPWMHIA MO paanouHTepdency
Bluetooth.

Ncnonb3oBaHne MoAyns paclWMpeHus AN KOHTPONS  3/IEKTPUYECKMX MapaMeTpoB
TpaHcdhopMmaTopa YyBeNUUMBaeT CTOMMOCTb CUCTEMbl MOHWUTOPWHIA, HO [AaeT BO3MOXHOCTb
bonee a(pdpeKTMBHO KOHTPOIMPOBaTb TEXHOMOMMYeckMe napameTpbl paboTbl TpaHchopMaTopa.
B yacTHOCTW, OH NO3BONSET PErncTpUpoBaThb MEPEHAMNPSIKEHUA N UMMYSIbCHbIE CKBO3HbIE TOKM
Yyepe3 TpaHchopMaTop.

[1OCTONHCTBa NPUMEHEHUSA CUCTEMbI MOHUTOPUHIa Mapkn TDM-10:

eCuctema TDM-10 gBnseTcs MakcumanbHO 3(MGHEKTUBHBIM U CPaBHUTENBHO [AelleBblM
pelleHneM AN MOHUTOPUHIa CUOBBIX pacnpeaenuTenbHblX TpaHchopMmaTopos 6-35 KB.
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e /Icnonb3oBaHme B TDM-10 6ecnpoBoaHOro KaHana MO3BOMSIET ONepaTMBHO CObupaTb
nHpopmaumio B cuctemy ACY-TIT npu nomMowm craHgapTHoro npuemMHnka WDM  umnu
nepuoanyeckn KOHTPOMPOBaTb TEXHUYECKOe COCTOsIHME TpaHcdopMaTopa BO BpeMsi 06xoa0B
obopyaoBaHust Npu NoMoLUM 06bI4HOro cMapTdOHa.

TexHunyeckue napamerpbl cuctembl TDM-10

MNapameTp 3Ha4veHne
1 HanpshxeHne BH koHTponnpyemoro )
6+ 35
TpaHcdopmaTtopa, KB
2 fl,pmaaﬂna30H KOHTpONMpyeMon TemnepaTyphbl B 6ake, 40 = +125
3 [nanasoH KOHTPONS Bnarocogep)xaHusa B macne, ppm | 0,63 + 63,69
4 MNepenan ypoBHA Macia B 6ake, MM 50
5 Pa3psigHas akTMBHOCTb B 6bake TpaHchopMaTopa, )
-60 - -8
dBm
6 Bubpauuns B bake, G 4
7 Pa3mepsbl kopnyca npubopa *LW*B, MM 400*150*80
8 Macca npubopa, Kr 1,5
9 Pabo4yas TemnepaTtypa, rpaa -40 = +85
10 HanpsixeHne nutanus, B (AC) 110/220
11 MNoTpebnsemas MOWHOCTb, He 6onee, BT 5
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Cuctema Mapku TDM-35 gna MOHMTOPMHra Mac/IOHaNOJIHEHHbIX
TpaHcdopmaTopoB 10+-35 kB

Cnctrema TDM-35 npegHasHayeHa AN KOHTPOJSA TEXHUMYECKOro COCTOSIHUS CUJIOBbIX
Mac/TIOHanoJIHEHHbIX TpaHcdopmaTopoB 10+35 kB. Mo CpaBHEHMIO C CUCTEMOW MOHUTOPUHra
Mapkn TDM-10, aTa cucteMa sBnsietca 6onee adhdhekTUBHOM 6naroaapsi MCMosib30BaHMIO
AOMONHUTENBHBIX AaTYMKOB M 6Onee COBEPLLUEHHOW 3KCMEPTHOM CUCTEMBbI, UCMOSIb3YEMOW ANS
OLIEHKM TEXHMYECKOro COCTOSIHMS U AMArHOCTMKK AedeKToB TpaHcdopmaTopa.

[N KOHTPONSl TeKyLEero TeEXHNYECKOro COCToSIHNS TpaHcgopmaTopoB B cucteme TDM-35
peann30BaHO HECKOSIbKO ANArHOCTUYECKMX METOAO0B, pe3y/nbTaTbl PaboTbl KOTOPbIX AOMOMHSOT
Apyr Apyra:

e Perncrpaunst n aHanus TemnepaTypHbIX peXxxMMoB paboTbl TpaHchopMaTopa.

e KOHTpOb Bnarocoaep>xaHus B Macie 6aka TpaHcgopmaTopa.

e KOHTpONb BNarocoaepXxaHusi B TBEpAOM M30151UMN 06MOTOK TpaHcgopMaTopa.

e Perncrpauunst n aHanms paspsaHbixX NpoLeccoB BHyTpu 6aka TpaHcdhopmaTopa.

¢ KOHTPO/Ib TEXHUYECKOr0 COCTOSIHMSA KOHCTPYyKUMM TpaHcdopMatopa Mo napameTpam
BMbpaLumu.

¢ KOHTpO/b YpoBHA Macna B 6ake TpaHcdopMaTopa No NPUHLMNY 3alMUTHOrO pene.

JaTuvkn onsa perncrpaumm 3TMX BaXKHbIX MapaMeTpoB TpaHchopMaTopa KOHCTPYKTUBHO
06beanHeHbl B eaAuHbIA MOAy/b, KOTOpbIM BBOAMTCA BHYTpb 6aka TpaHcgopmaTopa uepes
BEPXHIOK KPbILLKY.

JononHuTenbHO K AaTyMkaM, Haxogsawmmca BHyTpu 6aka TpaHcdopmartopa, K
n3amMeputenoHoMy npubopy cuctembl TDM-35 noaknioyaloTcs ABa BHEWHUX AaTyuka. ITO
AATUYMK TOKA Harpy3ku TpaHcdopmaTopa M KOMMIEKCHbIA AaTYMK KOHTPONS TeMnepaTypbl U
BIaXXHOCTW OKpYXKatoLlen cpeabl.

Mpy noMowm aganTMBHOIO LUMGPOBOro ABOMHMKA TpaHcopMaTopa, NapaMeTpbl KOTOPOro
YHUKANbHbl ANS Ka)XAoro KOHTPO/IMPYEMOro CUCTEMOM TpaHcgopMaTopa, B MPOrpaMMHOM
obecneyeHnn cmuctemMbl MOHUTOpUHIrA TDM-35 BbINONHAETCA OLUEHKA TEKYLIEro TEXHUYECKOro
COCTOSIHMS, OnepaTuMBHAs AuarHoCTUKa AedeKkToB, OCyLWeCcTBAsSeTCs MaTemMaTuyeckoe
NPOrHO3MPOBAHME Pa3BUTUS TEXHUYECKOro COCTOSIHMS TpaHcdopMaTopa Ha 6yaywimx 3tanax
3KCnayaTaumu.

Pe3ynbTaToOM paboTbl 3KCMEPTHOM YacTh NPOrpaMMHOro obecnedyeHns ABNsSIeTCS:

e lH(OpMaUUs O TEKYLLEM TEXHUYECKOM COCTOSIHUM KOHTPONMPYEMOro TpaHcdopmaTtopa B
LlesIOM 1 ero oTAeNnbHbIX NOACUCTEM.

e[lepeyeHb TPEBOXHbIX M MpeaaBapyiHbIX MPEBbLILLEHNUI KOHTPONMPYEMbIX NMapaMeTpPoOB,
BbISIBJIEHHbIX CUCTEMOM MOHUTOPUWHIa 3a BblbpaHHbI MONb30BaTENEM NEPUO BPEMEHM.

ePacuyer TemnepaTypbl Haubonee HarpetoM TO4YkM OBMOTKM  TpaHcdopmaTopa,
onpeaeneHne CKoOpoCTU CTapeHus n3onsaumm obMoToK.

e OueHka 3 heKTUBHOCTM paboTbl CUCTEMbI OXNAXAEHUS, YYUTbIBAKOLWAs BO3HMKHOBEHME
BHYTpM 6aka TpaHchopMaTopa A0MOMHUTENbHLIX 30H HarpeBsa.

e¢CnMCOK BCEX AMArHOCTUPOBAHHBLIX 3KCMEPTHOM CUCTEMOM MPU3HAKOB AeeKTHbIX
COCTOSIHMIM TpaHcdopMaTopa C OLIEHKON CTEMEHM MX OMACHOCTM.

3aBepLluaoliMM  UTOroM paboTbl 3KCMEPTHbLIX aNropuTMOB MpPOrpaMMbl  MOHUTOPUHIA
SBNSIETCS  CO3[4aHME aKTa TeKyllero TexXHMYeCcKoro COCTosiHMS  TpaHcdopMaTopa C
pEKOMEHALMAMM MO OCODEHHOCTSM €ro AanbHeullen 3KchayaTauunM, HeobxoanmmocTu
NpoBeAeHNs AONONHUTENBbHbLIX 06CNeA0BaHMIN, CEPBUCHBIX U PEMOHTHBIX PaboT.
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Bca mHdoOpMaumsi 0 TEXHUYECKOM COCTOSIHMKM TpaHcdopmatopa u3 cuctembl TDM-35
nepefaeTca B UEHTpanu3oBaHHy cuctemy ACY-TI npeanpusaAtvs, AN 4Yero B CUCTEME
NpeaycMOTPEHO UCMO/Ib30BaHNE TPeX CTaHAAPTHbLIX MHTEPdENCOB Nepeaayn AaHHbIX:

¢ [IpOBOAHOM ra/ibBaHMYECKN W30MMPOBaHHBLIN MHTEpdENnC cBsidan Mapku RS-485. [Mpwu
MOMOLLM 3TOro MHTepdenca MoXHO nepeaaBaTb MHGopMaumio B ACY-TI1, NnpoBOAUTb HACTPOMKY
pexunMoB paboTbl TDM-35, NpoBoAUTb Creunann3npoBaHHbie pa3oBble N3MepeHnsl NapamMeTpoB
paboTbl TpaHcdopMaTopa.

e becnpoBogHoM uHTepdenc ceasmM Mapku Bluetooth, npegHasHaueHHbIN Ansi nepepayun
AAHHbIX Ha CMapTdOH, NNAHLWIET, NEPEHOCHON KOMMbIOTEP, MO3BOMSIET YNPaBNSATb PEXUMaMU
paboTbl CcMCTEMbI MOHMTOPWMHIa. [danbHOCTb paboTbl 3TOro MHTepdenca CocTaBnseT AeCATKM
METpPOB.

ebecripoBogHOM uWHTepdenc cBa3m Mapkum LoRa (Lora Wan). [JOCTOMHCTBOM 3TOro
nHTepdenca cBs3n SIBASETCS TO, YTO MHMOPMauMsi MOXET nepedaBaTbCsi Ha 6onbluoe
pacCTosiHMe, AOCTUratoLlee HECKOSIbKMX KWTOMETPOB. BTOpbIM MpeuMyLllecTBoM WHTepdelica
LoRa siBnseTcs MCnonb3oBaHME B HEM ABOMHOrO LWNpPOBaHNS MHOPMaL.

MNpu 3akase cuctembl TDM-35 nonb3oBaTento HeobxoAMMO 3apaHee onpeaennuTbecs C
HeobxoanmbIM anst ACY-TI HabopoM mHTepdeincoB cBsidn. B npubope cnCTEMbI MOHWUTOPUHIa
MOXeT ObITb YyCTaHOBMEH NpoBOAHON MHTepdenc RS-485 (OH MOXeET 6blTb MM He 6biTb) K
AOMOSTHUTENBHO OAMH U3 ABYX 6ecrnpoBoaHbix MHTepdencos: Bluetooth nnu LoRa.

KOHCTpYyKUMS naMeputenbHoro npubopa CUCTEMBI
MOHUTOpMHra TDM-35 aHanornyHa KOHCTPYKLMK
npubopa CUCTEMBI TDM-10. B BEpXHeW
repMeTU3npOBaHHOM yactu Kopnyca npubopa
pacrnonaraeTtcsa BCA  3/IeKTPOHHAas 4YacTb CUCTEMbI
MOHWUTOPUHra. B HMXHEW UMIMHAPUYECKON 4acTu
Kopnyca, KoTopas BBOAUTCS BHYTpb H6aka (no anamerpy
OHa aHanornyHa npubopy TDM-10), HaxoasaTcs
n3MepuTeNbHblE AaTUUKW.

N3mepuTenbHbit npubop TDM-35 MOHTMpYeTCS
Ha BepxXHeN Kpbillke 6aka TpaHcdopmaTopa. [ns
3TOr0  WCMONb3yeTcs  nepexogHon  naHey ¢
repMETU3UPYIOLLMM Y3/TOM, KOTOPbIN MO KOHCTPYKLMKN U
pa3sMepaM aHanorMyeH nepexogHoMy y3ny Aansd
ycTaHoBkM npubopa TDM-10, noKa3aHHbIA Ha pUCYHKE.
MepexofHbl  y3en yCTaHaBNMBAaeTCs Ha  Jitobon
TEXHOIOrMYECKON KpbILLKE, MMELoLLENCS Ha
nosepxHoctn 6aka TpaHcopmatopa. B ocHoBe
L] repMETU3UPYIOLLErO Y3/1a NIEXWUT LIAPOBOM KpaH C
. npoxoAaHbiM oTBepcTteM DN He meHee 30 MMm.

[Ans nepBMYHOro MOHTaXa NepexoaHoro y3na (Kak

Cucrema TDM-35 ang MOHMTOPUHra MMHMMYM LIAPOBOro KpaHa) HeobxoaMMOo CNUTb Macno B
Mac/IOHanoHeHHbIX TpaHC(opMaTopoB ¢ | Bake TpaHCchOpMaTopa A0 YPOBHSI BEPXHEWN KPbILLKK
Hanpsokeruem 10-35 kB GaKka 1 OCYLLEeCTBUTb MOHTaX MepexofHoro draHua. B

AanNbHENLIEM MOHTaX M AEMOHTaX WU3MEpPUTENbHOro Npubopa CUCTEMbl MOHUTOpPUHra TDM-35
MOXET Npon3BoANTLCA Aaxe 6e3 YaCcTUYHOro ciMBa Macna.




CUCTEMbI AUATHOCTUYECKOIO KOHTPOJIA
TPAHC®OPMATOPHOIO OBOPYIOBAHUSA

Ecnn HeT BO3MOXHOCTM CMOHTMPOBaTb M3MepUTENbHbI Npubop cuctembl TDM-35 Ha
BEPXHEN Kpblllke 6aka TpaHchopMaTopa, TO €ro MOXHO CMOHTMPOBaTb Ha 6OKOBOM
noBepxHoCcTn 6aka. B 3TOM ciyyae cMcTeMa MOHUTOPUMHIA COXPaHUT CBOK paboToCnoCOB6HOCTbL
N (PYHKLUMOHASIbHbIE BO3MOXHOCTU, HO HEKOPPEKTHO byaeT paboTaTb PyHKLUMS 3aLUMTHOrO pene
MMWHMMasbHOrO YPOBHS Macna B bake.

MpoBOAHOM MOHTaX MpU YCTAaHOBKE W3MepuTeNbHOro npubopa cuctembl TDM-35 He
TpebyeT 60nblumx 3aTpaT. NOCKOMbKY BCE OCHOBHblE AAaTYMKM MapaMeTpoB TpaHcdopMaTopa
o6beanHeHbl B 06WniA 610K, KOTOpPbLIN y)Ke BBeAeH B Macno 6aka TpaHcdopmaTopa Ha 3Tane
MOHTaXa, K U3MepuTenbHOMY NpuMbopy cMCTeMbl HEOOXOANMMO MOAK/IOUUTL YeTbipe KabenbHble
JIMHUN:

e Kabenb nutaHmsa AC/DC.

e Kabenb oT gaTumka Mapku IFCT-5 ans KOHTpons Toka Harpy3ku TpaHchopmaTopa.

eKabenb nuMHWMM CBSI3N, ecnn B cucteme ByaeT MCNonb30BaH NPOBOAHON MHTepdenc RS-
485.

e Kabenb Ang nogknioyeHns aaTtynka TeMnepaTypbl U BNAXKHOCTU OKPY>KakoLLero BO3Ayxa.

AHTeHHa BblbpaHHOro 6ecnpoBogHoro uHTepdenca cesian (Bluetooth wnu  LoRa)
MOHTMPYETCA Ha Kopryce npubopa Ha 3aBoAe M He TpebyeT Ans MOAKIHOYEHMSI BHELLHEN
KabenbHON NMHUN.

TexHunyeckue napamerpbl cuctembl TDM-35

MNapameTp 3Ha4veHne
1 HanpspkeHne BH KoHTponupyeMoro TpaHcgopmaTtopa, 10 = 35

KB '
2 BennuunHa Toka Harpy3ku TpaHcdopmaTtopa (B Lenu )

0+5

1T), A
3 (B:gouHoe (BxoaHOe) HanpshkeHune TpaHcdopmaTopa, B 110/220
4 [lmana3oH KOHTPO/IMpyeMon TemMnepaTtypbl 6aka, rpaa -40 - +125
5 BnarocogepxaHue B Macne 6aka TpaHchopMaTopa, 0,63 + 63,69
6 Bnarocogepykanve B TBepaov nsonsiummn, % 0+10
7 [Avana3oH KOHTPONMPYEMbIX pa3psaaHbIX UMMY/IbCOB, 60 = -8

dBm et
8 [mana3oH KOHTponmpyemon Bubpaumun B b6ake, 'y 10 = 1000
9 YpoBeHb cpabaTbiBaHUsl pesnie YpoBHS Macna B 6ake, MM | £20

X[k

10 II\34?43Mepb| Kopnyca npubopa ans aneKTpoHukn LLU*M*B, 400%200%170
11 Pa3mepbl Kopriyca ¢ BCTPOeHHbIMU AgaTymkamu D*H, mm | 30*250
12 Macca npnbopa B cbope, Kr 2,5
13 Paboyas TemnepaTtypa, rpaa -40 + +85
14 HanpsixeHne nutanums, B (AC) 110+240
15 MNoTpebnsiemMas MOWHOCTb, He bonee, BT 5

MaKCMManbHO 3(@EKTUBHOrO UCMONb30BaHUS  pe3ynbTaToB  paboTol

MOHUTOPUHIa B LENSX YNpaBieHUs 3KCrlyaTaumehn u obCcny>XmBaHMeM TpaHc(OopMaTopos
HeobxoaMMO Mcnonb3oBaTh nporpammHoe obecnedeHne INVA, koTopoe peanusyeT (yHKUMM
yrnpasneHuns obcny>xmBaHnMeM TpaHCOPMATOPHOIo U APYroro BbICOKOBONLTHOrO 060pyaoBaHNs
Ha ypoBHe ACY-TTI1 Bcero npeanpustus.




CUCTEMbI AUATHOCTUYECKOIO KOHTPOJIA
TPAHC®OPMATOPHOIO OBOPYIOBAHUSA

MpusHakm nedeKTHbIX COCTOSIHUI MaC/IOHANO/THEHHbIX
TpaHcoOpMaTOpPOB, ANArHOCTUPYEMble CUCTEMAaMU MOHUTOPUHIra Mapku
TDM-10 n TDM-35

MNepeyeHb NEPBUYHBLIX MAPAMETPOB, KOHTPOSMPYEMbIX CUCTEMAaMW  MOHWTOPWHra,
npueeaeH B Tabnumue.

KoHTpon1pyeMble napaMeTpbl TpaHchopMaTopa
Q S
Tun, pabouee <k | 2% 5 )
HanpsbxkeHne BH, ?f;) o 2 g |2 S | o S |@
CucTeMa | TeXHoMornyeckas e ég o % 2 |2 g " 8 % g
3HauYMMOCTb ‘f GEJ S e | g % gé Gé o % . §
(48] m
TPaHChopMaTOp2 cPEl &5 58 & |8E QP55 83| 3
1 2 3 4 5 6 7 8 9
MacnoHanoIHeHHbIe
TDM-10 | TpaHcopmaTopsi - 1 1 - 10 11 - 1@ |1
6+10 kB
Mac/ioHamnosIHEeHHble
TDM-35 | TpaHcopmaTopbi 1 |1 1 1 10 11 1 1 1
10+35 kB

MNpumeyaHune K Tabnuue:
(1) — 3aWmMTHas PYHKLMS CUCTEMbI MOHUTOPUHIA.
(&) — pononHUTENbHas onuMS AN CUCTEMbI MOHUTOPUHra TDM-10.

DTN CUCTEMbI MOHUTOPUHIA Pas3NMYaloTCAa KOSIMYECTBOM MEPBUYHbLIX AATUYUKOB U UX TUMOM,

B pe3ynbTaTe MMEIOT Pas/IMYyHy0 AOCTOBEPHOCTb MOMYYAEMbIX ANArHOCTUYECKUX 3aKHOYEHMUN.
UeM 60sbLUe KONMYECTBO AAaTYMKOB M C/IOXKHEE CUCTEMA, TEM OHa 0pPOXe, HO MHOpPMaTHBHEE.

MepeyeHb Haubonee 4acTo BCTPEYAlOWMXCS JIOKaNbHbIX  Ae(EKTHbIX  COCTOSIHWUM
Mac/IOHAMONIHEHHbIX  TPaAHChOPMATOPOB,  BLISIBNSEMbIX ~ BCTPOEHHOM  AMArHOCTUYECKOM
3KCMEepPTHOW CMCTEMON, NpuBeAeH B Tabnuue.

MNMapameTpsbl | [JOCTOBEPHOCTb

[0}
N® | Aedexoe cocrostiue w3 7a6n. 1. | TDM-10 | TDM-35

1. M3onsaumst 06MOTOK TpaHcdopmaTopa

KOHTpO/b 3N1EKTPUYECKON MPOYHOCTN Macna B
1.1. 6ake TpaHchopMmaTopa no Hannumo 2,3 ++ ++
pacTBOPEHHON BOAbI.

KoHTposb Bnarocogep>XaHus B TBepﬂOVI n3ondaunn

1.2. 2,3, 4 - ++
06MOTOK TpaHchopMaTopa.
YyeT eCTeCTBEHHOro CTapeHust n3onsiumm obMoToK

1.3. Ha OCHOBAHWW KOHTPONS HapaboTKu 1 ++ ++
TpaHcdopmaTopa.
KOHTponb TeMnepaTypHbIX NPEBbLILEHWNN,

1.4. NPUBOAALLMX K YCKOPEHHOMY CTapeHuto usonaumm | 1, 2 + ++

0BMOTOK.




CUCTEMbI AUATHOCTUYECKOIO KOHTPOJIA
TPAHC®OPMATOPHOIO OBOPYIOBAHUSA

BbisBneHve nokanbHbIX AedeKTOoB B
1.5. M30NALUMOHHOW cucTeMe TpaHcdopMaTopa no 6,7 + +
YAaCTUYHbIM pa3psaaM.

OnpepeneHne Tnna BbisIBNIEHHbIX AedeKTOoB,
1.6. OLleHKa CTeneHn 1xX pas3BuTus, oNacHOCTU AN 6,7 + +
aKCnyaTauuu.

2. CepAeydHnK TpaHchopmaTtopa

KOHTpO/b YCUnnsa NpeccoBkn cepaeyHmMKa
2.1. TpaHcgopMaTopa no crnekTpy BM6paLIMOHHOMO 1,9 ++ ++
curHana.

KOHTPO/Ib HanmMuma KOPOTKO3aMKHYTbIX KOHTYPOB

2.2. 1,2,6,9 ++ ++
B cepAeyvHuKe TpaHchopMaTopa. rere

3. CocTosiHMe KOHCTPYKTUBHbIX N1IEMEHTOB TpaHcdopMaTopa
KOHTPO/b LIEeNOCTHOCTU KOHCTPYKLUUK

3.1. TpaHcdopmaTopa no crnekTpam BUbpauMOHHbIX 9 ++ ++
CUrHasnos.
Onpepenenne 3¢pdeKTUBHOCTN OXNaXaeHus

3.2. TpaHcdhopmaTopa no Temnepatypam baka, 1,2,7 - ++

BO3lyXa M TOKY Harpysku.

4. YnpaBneHue aKkcrnyaTaumen u o6cnyxmeaemM TpaHchopmaTopa

KOHTpOb TeKyLWEero TeXHUYECKOro COCTOSAHNS

4.1. TpaHcdopmaTopa no napameTpaM umchpoBoro 1-9 + ++
JIBOVMHUKA.
Onpepenenne CKOPOCTU YXYALIEHUSA TEXHUYECKOro

4.2. COCTOSIHMSA, OLEHKA OCTaTO4YHOro pecypca 1-9 ++ ++
TpaHcdhopMaTopa.

MnaHnMpoBaHWe CpoKOB U ob6bemoB npoBeEAEHUA

4.3.
CEPBUCHbIX M PEMOHTHbIX paboT.

1-9 ++ ++

J[loCTOBEPHOCTb  BbISIBNEHUSI  Ae(EKTHbIX COCTOSHUA B Tabnuue WNIICTpUpyeTcs
cneayowmum obpasom:

(++) — AOCTaTOYHO BbICOKast AOCTOBEPHOCTD;

(+) — cpaBHUTENBHO HEBbICOKAs A4OCTOBEPHOCTb.

Ansa KaXkaon 13 Tpex KOHTPONMPYEMbIX MOACUCTEM TpaHcdopMmaTopa: Anst U30NSLNOHHOM
CUCTEMbI, ANS CEepAeYHMKA TpaHcdopMaTopa M AN €ro KOHCTPYKUMM B MPOrpaMMHOM
obecneyeHnn CUCTeMbl MOHUTOPUHIA CTPOSITCS JIOKalNbHble MaTeMaTUYECKME MOAENN.

NToroBass MaTteMaTuMyeckass Moaenb TpaHcdopmaTopa, €ero uMdpoBoM  ABOMHUK,
KOMMJIEKCHO CTPOMTCS Ha OCHOBE OO6beAMHEHWS NMapaMeTPOB JIOKANIbHbIX MOAENEN NOACUCTEM
TpaHcdopmaTopa.
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