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OCHOBHOE HA3HAYEHWE CUCTEM AMATHOCTUYECKOIO MOHUTOPWUHIA
BbICOKOBOJIbTHOIO 3HEPITETUHECKOIO OBOPYAOBAHNA

( CucrteMa AMCNETYEPCKOrO MOHUTOPWHIa, npep,HasHaquHa\_
ONS  YNpaBfEeHUS pexXuMaMn paboTbl  3NEKTPOTEXHUYECKOrO
o60opyaoBaHNS SHEProCUCTEMBI,

: ACY-TN Llenb AMCNeTYEPCKOro MOHUTOPUHIA - KOHTPOJSIb OCHOBHbIX
| TEXHONIOMMYECKNX  MapaMeTpoB 0OOpYyAOBaHUS —  PEXUMSI |
| paboTbl, TOKW, HaMNpsXKeHUsl, TeMNepaTypbl. y

CuctemMa nNpoTMBOABapUMHOM 3aWnTbl U GTOKMPOBKU — P3A.-
[lpon3BOANT  OTKJIIOYEHME obopyaoBaHue B MOMEHT |'
BO3HWKHOBEHWNS @aHOPMasibHbIX PeXXMMoB paboThl.

Lenb pabotbl cuctembl P3A — MUHUMM3AUMS TEXHUYECKUX W
5KOHOMMYECKUX MNOTEPb MOCIE BO3HUKHOBEHWUS aBapUMHbIX
CUTYaLMI C SNEKTPOTEXHMYECKMM 060pPYAOBaHMEM. /-

CucteMa MOCTOSIHHOrO  AMArHOCTUYECKOr0O  MOHWTOPWHIA,
NpeaHa3HayeHHass AN OnepaTMBHOM OLEHKM OCTaTOYHOro
TEeXHMYECKOro pecypca obopyaoBaHusl, BbisiBNEHUS AedeKTHbIX
COCTOSIHMM Ha paHHUX CTaausix.

Llenb pabotbl CIM — nepeBoa HenpeackasyeMbIX aBapUNHbIX
, cuTyaumm C  obopyaoBaHMEM B  pa3psd  NMpeackasyemblx,
| opraHmsaumsa  3M@EKTUBHOrO  YNpaB/ieHUsT PEMOHTaMM U

| Q6cny>|<MBaHMﬂMM. j i
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Ob6LUKme BOnpoCbl MOHUTOPUHIA

LIENEBAS ®YHKLINA MCNONb30BAHNSA CUCTEM AMATHOCTUYECKOIO
MOHUTOPWHIA BbICOKOBOJIbTHOIO OBOPYJOBAHMSA MOACTAHLIMM

Cuctembl amnarHoctnyeckoro MonutopuHra (CAM) npeaHasHauyeHbl ANS pelleHus
TPEX OCHOBHbIX 33/1a4 yNpaB/eHNs 3KCNyaTaumMen obopyaoBaHus:

1. [lpakTnyeckoe BHEApPEHME  CUCTEMbI  OBCITY)XMBAHWUS  BbICOKOBOJIbTHOMO
0bopyaoBaHUsE MO TEXHWYECKOMY COCTOSiHUIO. bBnarogapsi HanuuuMio  BCTPOEHHbIX
3KCNepTHbIX cucteM 60nblUMHCTBO CAM MO3BONSOT ONEpaTMBHO, U B aBTOMaTUYECKOM
PEXMME, KOHTPONNPOBaThb TEKYLLEEe TEXHNYECKOE COCTOSIHUE, NPaBUbHO (hOPMMPOBATb
CTpaTErnio ynpaBneHusl aKCnyaTaLuen.

2. KomnnekcHass cpaBHUTENIbHAsh OLEHKA COCTOSiHMS 060pyaoBaHUsS B €AUHOW
TEXHONOrMYeckon uUenu (TpaH3uTa) 3HepretTuyeckoro npeanpuaTnss. ®opMmpoBaHue
rpacuKoB 1 06BHEMOB NPoOBEAEHNS PEMOHTHbBIX paboT ncxoas M3 NpuMHUMNaG YCTPpaHeHUS
«Cnaboro 3eeHa» TpaH3uTa.

3{ [naHvpoBaHMe 3aTpaT Ha MOBbILUEHWE HAAEXKHOCTU PpaboTbl TpaH3UTA
3NEKTPO3HEPT NN UCXOASA M3 MPUHLIMIMOB YrpaBneHns 0bopya0BaHMEM M0 TEXHUYECKOMY
COCTOSIHMIO, YCTpaHeHuUst «cnaboro 3BeHa» TpPaH3WTa, U C YYETOM MPOrHO3HbIX
U3MEHEHMUIA TEXHUYECKOrO COCTOSIHUSI 060pYyA0BaHUS.
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Ob6Lume Bonpocbl MOHUTOPUHIA

BbIXOAHBIE MAPAMETPbI, OMUCBIBAOLLIME COCTOSHUE OBOPYAOBAHUS.
KOMMNIEKCHBINA NMAPAMETP TEKYLLUErO TEXHWUYECKOE COCTOSIHUS

KOMMNEKCHbIM  MapaMeTp  TeKyLero TEXHWMYECKOrOo  COCTOSIHUS (TTC)
060pyaoBaHMs  (TEKYLUMN OCTATOYHbIA PECYpC), OMUCHIBAOLWIMIA  COCTOSIHUE
0bopyaoBaHMS B MOMEHT  MpPOBEAEHUSI  U3MEPEHUI,  ONpeaenstoLni
HEObX0AMMOCTb B MPOBEAEHMN CEPBUCHBIX N PEMOHTHbIX BO3ENCTBUN.
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Ob6LUKme BOnpoCbl MOHUTOPUHIA

ANTOPUTM OMEPATUBHOIO MPUHATNSA PELLEHMSA O TEXHUYECKOM
COCTOAHNN KOHTPOJIMPYEMOIO OBOPYZAOBAHUA

—
AMNNnTyaa - .
napamMeTpoB |—,.
- O
CKa4ok S JKCnepTHasa —- O
napametpos[ |4t cucTeMa —/
TpeHg — TexHonorn4yeckue
napamMeTpoB napameTpbl

O6opyanosaHue nepeBoanNTCS CUCTEMOMN MOHUTOPWUHIa B  KaTeropuio
«MnpeaaBapunHoOe CoCTosiHMe» (KpacHbIM CUMrHan cBetodopa) TONbKO Npy HEAOMYCTUMO
BbICOKOM YPOBHE KPUTMYECKUX MapaMeTpoB (MpU HaNMYMmM NOporoBbIX 3HAYEHUN). ITa
YHKUNSA CUCTEMbI MOHUTOPUHIa AONONHAET paboTy cucteM P3A.

3€NEnbIM CUrHan cBetodopa BK/IKOYEH CUCTEMOM MOHWUTOPMHIa TOraa, Koraa HeT
AMIMIUTYAHOrO MpEeBbILIEHNS NMapaMeTpoB, HE ObI0 CKayka, OTCYTCTBYET BPEMEHHOW
TpeHA yBenuueHus napameTpa. pu 3TOM 3KCnepTHas AMarHoCTuyeckass cuctema ro
TEKYLWMM 3Ha4YeHUsIM MNepBUYHBLIX MapaMeTpoB He BblsiBMIA MPU3HAKOB AedeKTHOro
COCTOSIHWS.

XenTbin curHan cBeTodopa 3aXKUraercd nMpu  OMpeaeneHHbiX COYeTaHUsAX
NEPBUYHbIX NAPAMETPOB N (PYHKLNN COCTOSAHUS 060pyAOBaHMS.
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Ob6LUKme BOnpoCbl MOHUTOPUHIA

NTOroBbIN YPOBEHb IOOEKTUBHOCTU PABOTHlI CUCTEMbI MOHUTOPUHIA
- MPOrHO3MPOBAHNE U3MEHEHWA TEXHUHECKOIO COCTOSAHUA

\ ApxuB [lporHos

[ ) OnpeneneHne A0OnNycTMMOro MHTepBana 6esaBapuMmHoOn

5 5> »|| pabotel  obopynoBaHMs BO  MHOrOM  onpeaensieT
——————— — — 7 — 71| cTtpateruio ynpaBneHus akcnnyartauuen.
/ Hu ofHa M3 NPaKTUYECKMX MaTeMaTUYeCcKMX Moaenei
— He [aeT BO3MOXHOCTb ab6COMIOTHO AOCTOBEPHO OMUCAThb
[anbHelllee  M3MEHEHWE  TEXHMYECKOro  COCTOSIHUSA
3/1EKTPOTEXHMYECKOrO 060pyaoBaHUA. MPUUNHDI:

-  CnoXHOCTb, MHOrOMJIAHOBOCTb W  CBA3AHHOCTb  Pa3/IM4YHbIX MNPOLLECCOB B
o60pya0BaHUM.
- 3aBMCMMOCTb (PM3NYECKNX NPOLIECCOB B 060pYI0BaHMM OT YC/TIOBUN 3KCMyaTaumm u
PEXnUMoB paboThl.
- PasnnyHas CKOpOCTb WM3MEHEHUS COCTOSIHMSA 060pyAoBaHWS Ha pas3HbliX 3Tanax
SKCMIyatauum, CBsi3aHHasi C pa3BUTUEM N CaMOpa3BUTUEM AedeKTOB.
B pe3synbTaTe o4YeHb CIOXXHO TOYHO OnncaTb M3MEHEHWe COCTOoSAHMS 06opyaoBaHMS
B Oyayiune nepunoabl BPEMEHW, BENMKO BIIMSIHUE HEMPOrHO3MPYEMbIX BO3AENCTBUMN.
EAMHCTBEHHBIM  BO3MOXHbIM  CNOco6  yyeTa B MaTeEMaTUYECKMX  MoAensix
NU3MEHSAIOWIMXCA YC/TIOBUMA  3KCMlyaTauuMy, BO3HMKAWOWMX WM CaMOPa3BMBAIOLLMXCS
nedEeKTOB, SBNSETCS WCNONb30BaHME afanTMBHbLIX aJirOPUTMOB, aBTOMATU4eCKU
nepeHacTpamBaloWnX Ko3IP@UUNEHTbI 1 NapaMeTpbl MOAENN.
KaX@bll  HOBbIM  3aperMcTpupOBaHHbIX 3aMep MapaMeTpoB Bceraa UMeeT
HaMBbLICLUYIO [OCTOBEPHOCTb, M [AaeT BO3MOXHOCTb Y4MUTbiBaTb W3MEHsIoLeecs
COCTOSIHME KOHTponMpyeMoro ob6opyanoBaHusl.
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®upmon «DIMRUS» pa3pabaTbiBaeTcs 1 NPON3BOANTCS CNEKTP
AMArHOCTUYECKUX CUCTEM U NpnbOpOB, NpeaHa3HaYEeHHbIN A1 OLIEHKU
COCTOSIHMSI BbICOKOBOJIbTHOrO 060pyA0BaHUS B peXXnmax «on-line» u
«off-line».

CucreMbl HernpepbIBHOrO KOHTPOsS nponssoactea pupmMbl «DIMRUS»
npeAHa3Ha4yeHbl A1 MOHUTOPUHIa COCTOSHUS BCero o6opyaoBaHms
TEXHOOrM4YECKOM Lienu Npom3BoACTBa, nepeaayn n npeobpasoBaHms
3NEKTPUYECKON SHEPTUN.
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CncTeMbl AMArHOCTUYECKOro MOHUTOPUHIA CU/TOBbIX U
N3MepuTeSbHbIX TPaHCHOPMaTOpPOB
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COCTAB CUCTEM MOHUTOPWUHIA TPAHC®OPMATOPHOIO OBOPYIOBAHUS,
OBECIMEYMBAIOLLIMI BbICOKYHO 3OOEKTMBHOCTb NP MUHUMYME 3ATPAT

Hanbonee  BaXHbIMM  TEXHWYECKMMW  MapaMeTpamMu  TpaHCchOpMaToOpHOro
060pyAOBaHUsl, KOHTPO/Ib KOTOPbIX AO/KHA OCYLECTBASATb CUCTEMA AMArHOCTUYECKOrO
MOHWTOPWHIa, SIBNAIOTCS:

- _CocTosiHMe M30MS9UMOHHON CUCTEMbl TpaHcdopMaTopa, BKIYawWwen B cebs
N30/1SLUMIO BbICOKOBOJIbTHbIX BBOAOB, MU30MAUMIK 0BMOTOK, COCTOSIHME W30JSALMOHHOIO
Macna B 6bake TpaHcdhopMaTopa.

TpaHcdhopmaTopHOoe o0bopyaoBaHue

- TeMnepaTypHOE cocTosgHue TpaHcdhopMaTopa, 0CobeHHO Be/UMYMHbI TemMnepaTyp
KDUTUYECKMX ToyeK B OB6MOTKAX, YTO CBSA3aHO C paboToM CUCTEMbI OXJIAXKAEHUA U
TEXHOIOMMYECKUMU PEXUMAMMN PabOoThl.

= DJIEKTPOMEXAHNYECKOE COCTOSIHME TpaHchopMaTopa, KoTopoe 06bIYHO MpakTUYeckKu
MOAHOCTLIO onpeaensercd TeXHUYECKUM COCTOSHMEM BCTDOEHHOro nepekayaroLlero
ycTpoucTBa PIMH.

STW MapaMeTpbl COCTOSIHMSA TpaHcdopMaTopa SABASOTCA KPUTMYECKMMU, U OBbIYHO
O[IHO3HaYHO_ONpPeaensaoT BO3MOXHOCTb AanbHENLIEN 3KCMlyaTaumMm obopyaoBaHus.

B cocTtaB CUCTEM MOHUTOPMHIA AO/MKHO 06s13aTeNbHO BXOAUTb 3KCMEepTHOoe A4po,
KOMMMIEKCHO OLeHMBaloLee COCTOsiIHME TpaHcdopMaTopa. YeM MHTennekTyasnbHee 3Ta
SKCMEepTHas 4acTb, TeM Bblle 3pdekTMBHOCTb paboTbl CAM, npuyemM npuv MeHbLUEM
obbeMe nepBMYHON MHOPMaLMK, T. €. NPU MEHbLLEN LIEHE NMOCTAaBKN CUCTEMBbI.

[eperpy3ka  CUCTEMbI MOHUTOPWHra  ApPYrMMKM  TEXHONIOrMYECKUMU "
BTOPOCTEMEHHbIMW MapaMeTpaMn Mano BAUSET Ha ee 06L1yt0 3 PEKTUBHOCTb, @ TONBLKO
YBENNYMBAET €€ CTOMMOCTb U CHMXXAET HaAeXHOCTb paboThl.
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TpaHcdhopmaTopHOoe o0bopyaoBaHue

AVWATHOCTUYECKUE NPU3HAKW AEGEKTOB N MAPAMETPbI OLIEHKMK
TEXHWYECKOIO COCTOSIHNSA BBOAOB C TBEPAOW N30MALNEN

L

| -<==b+

fQ
" T

[na npoBegeHns AnarHOCTUYeCKnX paboT B pexume «on-line», n ans
OopraHu3auum HenpepbiBHOrO MOHUTOPUHIA TEXHUYECKOro COCTOSAHUSA BBOAOB
c RIP wusonaumen, HeobxoauMo yaensiTb OCHOBHOE BHWMaHWe Hambonee
MH(POPMATUBHLIM NapamMeTpam.

B pexuMe CTauMOHapHOro MOHUTOpPUHra M30M9uMM  Haubonee
MH(POPMATMBHbLIM MapaMeTpoM O COCTOSIHUM BBOAA SBMSETCH BeNMYMHa
emkoctn C1, onpepensiemasd no BeMYMHE TOKA MNPOBOAMMOCTM M30NALMU
Beoga. CnegywowmMm no WHPOPMATMBHOCTU AMArHOCTUYECKMM (DAKTOPOM
ABNAIOTCA YaCTUYHbIE pa3psabl B U3014UMM BBoAA. TaHreHC yrna nortepb B
M30n149UuM BBOAQ, BHE 3aBMCMMOCTU OT TOro, U3MepSAeTCa NI OH MNpPSAMbIM,
NN KOCBEHHbIM, CpaBHWUTENbHbLIM CNOCOOOM, HeceT B cebe HauMEHbLUYHO
AMArHOCTUYECKY0 MHOpMaLmIO.

B pexvnMe nepuoan4yeckoro MOHUTOPWUHIA COCTOSAHUA BBOAOB, KOraa
N3MepeHns NapaMeTpoB U30NALUN NPOU3BOASATCA NEPEHOCHLIMU Npubopamu
gyepe3 onpefesieHHble NPOMeXYTKU BpeMeHu, Hanbonee MHGPOPMaTUBHbLIMU
fnapaMeTpaMn ABNAKOTCA YPOBEHb U pacnpeaeneHne YacTUYHbIX pa3psaos, U
Be/IMYMHA TaHreHca yrna notepb. [na NOBbiWEHUSA LOOCTOBEPHOCTU
NpOBOAMMON AMArHOCTUKM TaHIMEHC yrna noTepb [AO/MKEH 0653aTenbHO
N3MepPATLCA MOA MOMAHBIM paboyunM HanpsXKeHWeM. Pe3ynbTaTbl U3MepeHUs
TaHreHca yrna norepb M30M49UMM BBOAQ, BbIMOIHEHHOE MPU MOHUXXEHHOM
MUCNbITAaTEeNIbHOM Hanps>XXeHWu, Mano npurogHbl Aaxe A[ng npoBeaeHus
nepMoanyeckoro MOHUTOPUHIa.
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TpaHcdhopmaTopHOoe o0bopyaoBaHue

[TEPBUYHBIE JATYMKWN ONS U3MEPEHUSA TOKOB NMPOBOAMMOCTU BBOAOB
C TBEPAOW WU3OJIIUMEN

K [atyvMkaM, MCNonb3yeMbIM AN U3MepeHus
napamMeTpoB n3onauum BBOAA nog, paboymm
HanNps>KeHNWeM,  MOHTUPYEMbIM  Ha  U3MEpPUTESIbHbIX
BbiIBOAAX, MNpeabsBNsieTcsd  Uenbil  pag XKECTKUX
TEXHUYECKNX TpeboBaHWI:

- [atunk [Jo/mkeH NOo3BONATb WU3MepATb BCe Tpu
rMaBHbIX AMArHOCTUYECKMX MapaMeTpa, OnuCbiBaloLWmMX
TeXHMYEeCKoe COCTosHMe BBoAa — eMKOCTb C1, ypoBeHb U
pacnpeaeneHne 4YacTUYHbIX paspsaoB B M301aUUM,
BE/IMYMHY TaHreHca yrna noTtepb U3onsaumu.

- JatuyvMK [JO/MKEeH OnepaTMBHO W HAAEXHO MOHTMPOBATbCA HA W3MepUTENbHOM
BbIBOAE. DTO SBNSETCA AOCTAaTOYHO C/IOXHOW 3ajadveu, Tak Kak 60/bLUMHCTBO DUPM -
NpOU3BOANTENEN BBOJOB, NPUMEHSAIOT CBOM, CreuunanbHO pa3paboTaHHbleE KOHCTPYKLMM
NOCaA04HbIX MECT ANns AAaTUYMKOB.

- B cxeMy m3MepuTenbHOro gatymka obsizatenbHO A0/MKHA ObiTb BCTPOEHa cuctema
3alUTbL. O BbICOKOYACTOTHbLIX WMMNYNbCHbIX MNepeHanpskeHnn. [na obecneyveHus
HeobX0AUMMOM HaAeXXHOCTU paboTbl BBOAA CUCTEMA 3alUMTbl AO/MKHA ObiTb, Kak
MUHUMYM, 0yO6NMpPOBaHHOMN.

- [atumk pomkeH obecrneymBaTb HAAEXHYIO 3alUUTY U3MEPUTENbHONO BbiBOAA OT
NpobsieMp, BO3HMKAOWNX MpU 0bpbiBE CUrHanbHOro kabensi, npuv noMoLM KOTOPOro
NOAK/TIOHAETCA CUCTEMA 3alUTbl U MOHUTOPUHIA COCTOSIHMS BBOAA. JTa 3alUMTa Takxe
AOMKHa 6bITb Ay6NMpoBaHHas.
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TpaHcdhopmaTopHOoe o0bopyaoBaHue

«R1500» — CUCTEMA MOHUTOPUHIA TEXHWUYECKOIO COCTOAHMS TPEX
BbICOKOBOJIbTHbIX BBOAOB MO TOKAM MPOBOANMOCTU

CucteMa  MOHWUTOpPUMHra  Tpex BBOAOB MO  TOKaM
npoBoauMOCTW. PaboTaeT no 6anaHCHOM cxeme, SBNSIETCH

o %3 8| M1kponpoueccopHbiM  aHanorom KWB-500, Ho paboTaeT c
" SRR | BBOA@MM NOOOr0 HaNpshXeHus.

R-1500 2 bnarogaps HanMuMIO BCTPOEHHbIX BbICOKOI((EKTUBHbBIX
i RN B bunbTpoB npubop «R1500» ycrelwHo paboTaeTr Mnpu OYeHb
; 14| BbICOKOM YpOBHE MOMEX W CUHXPOHHbIX FApPMOHUK, AaXe Ha
QHRUS ]| cornacytowwmx KoHBepTOpHbIX noacTaHumsax DC — AC Ha rpaHuue
® % e ) KaHaga - CLUA.

Flpon3Boantcs ¢ 2000 roaa 6e3 kakmx — nnbo moandukaumi. Mimeetcs 6 kaHanbHast
BEpcUsa \Npubopa. SBNSIeTC CpaBHUTENbHO AeweBOoM M 3(PPEKTUBHON CUCTEMOM
MOHWUTOPUHIa U AMAarHoCTUKN, 0COBEHHO ANs BBOAOB C M3onsiumen bymara — mMacno.

[pubop no3BonsieT He TONbKO perncTpupoBaTb 06WMIA  HebanaHC TOKOB
NPOBOANMOETV TPEX BBOAOB, HO MOXET BbISIBNATL AeEeKTHbI BBOA, W BbISIBNATb
NPUUMHY “BO3HMKHOBEHMSI HebanaHca. [lo3BonsieT BbIABAATb BBOAbI, MNApaMeTPbl
KOTOPbIX) 3aBUCAT OT TeMnepaTypbl, 4YTO uYalle Bcero 6blBAaeT nNpu MOBbILIEHHOM
Bf1arocofiep>xaHMn B Macne BBoAa.

Mpnbop sBnsieTca paspaboTkon dupmbl «Bubpo-LieHTp». B HacTosiiee Bpems
BbIMNYLLEHO N CMOHTUMPOBAHO BO BCEM MUPE HECKOJIbKO OKOMO 2 ThiCA4Y NpmnbopoB 3Tom
MapKu.
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TpaHcdhopmaTopHOoe o0bopyaoBaHue

«KWB-500/110>» — PENE 3ALUNTHI U KOHTPOJS TPEX BbICOKOBOJIbTHbIX
TPAHC®OPMATOPHbIX BBOAOB MO TOKAM MPOBOAMMOCTU

MoaepH13MpoBaHHas BEpPCUS CUCTEMBI

MOHUTOPMHra UM 3awmtbl  BBOAOB  «R1500»,

peanu3ylowas Kak 6GanaHCHyl0 CxeMy, TakKk W

KNACCUYECKYI0 CXEMY  U3MEPEHUSI  <UCTUHHbIX»

TaHreHCOoB YrfioB NOoTepb BBOAOB C UCMOSIb30BaHMEM
CUrHANoOB OT TPaHCHOPMATOPOB HANPSKEHMUSI.

S

[lpeaHa3HayeHa ANs  Co34aHUs  NIOKasbHbIX
@6@5@%§§§L0 CACTEM  MOHWUTOPWMHra W  3alunTbl BBOAOB C

pas3/IMyHbIMN TUMAMKU U3008UnKn, UMerowmx noboe
pabouee HanpskeHue.

Mpubop «KNB-500/110» 9BNSIETCS MOSIHOCTBIO MUKPOMPOLIECCOPHBLIM YCTPOWCTBOM,
B KOTOPOM BCe anroputMmbl paboTaloT C uMdpoBbIMW [AaHHbLIMKW, He TpebyeT
MCNOAB30BaHMA cornacyowmx TpaHchopmatopos Tvna TMC. 3To No3BoNSIET NOBbLICUTL
00LLYI0 NOMEXO03aLMLLEHHOCTb U YCTOMUYMBOCTb PaboTbl CUCTEMBI 3alUUTbl, YTO OYEHb
BaXXHO Ansigpeanv3aunmn QyHKUMM 3alMTbl, TaK KaK NO3BOJISIET YMEHbLUUTb KONNYECTBO
NOXHbIX cpabaTbiBaHUN.

AoctovHcteoM KNB-500/110, no cpaBHeHuto ¢ KNB-500, asnsoTcs:

- BO3MOXXHOCTb OpraHm3auumn 3awunTbl BBOAOB C JII0ObIM pabounM HanpsiKeHueM.
- Peanuzauusa anroputMoB 3alinTbl BBOAOB C /106bIM TUMOM U30NSILUMN.

- OTCyTCcTBME B M3MEPUTENBHOWN LIENU MHAYKTUBHBIX 3/IEMEHTOB.

- Ncnonb3oBaHWe B AaTyMKax 3awunTbl HA Hanps>xeHue 100 B.
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TpaHcdhopmaTopHOoe o0bopyaoBaHue

«TIM-3» — PENIE 3ALUNTbI U MOHUTOPUHIA TPEX BBOAOB
TPAHCOOPMATOPA 110 TOKAM NMPOBOANMOCTU N YACTUYHBIM PA3PAOAM

4 ) CucrteMa MOHWUTOPUHra CUNOBOro TpaHcdopMaTopa
T «TIM-3» peanusyeT KOMMMIEKCHbIN noaxoAa K
Tnsuiation NCMOIb30BaHUID METOA0B KOHTPOJS COCTOSIHUS BBOAOB:

- PeanusyeTr yHKUMM MOHUTOPUHIa M 3alUTbl BBOAOB
MO NapaMeTpaM TOKOB MPOBOANMOCTU U30NSALIMM.

- [lo3Bongdetr U3IMEPATb BEJIMYUHY TaHIreHCa YrjioB
noTepb B N3014UNN BBOAOB KaK IO 6anaHcHoM CXeMe, Tak

N No cxemMe naMepeHnd MCTUHHbIX TaHMEHCOB.

JoctonHcTBOM npubopa «TIM-3» aBNseTcsd BCTPOEHHAst CMCTEMA MOHUTOPUHIA U
ANArHOCTMKN COCTOSIHUSI M30MSIUMK BBOAOB M M30nsummM 06MOTOK TpaHcdhopmaTtopa no
fMapaMeTpaM 4aCTU4HbIX pa3psaos. [Npu perncTpaumMm YacTUYHbLIX PaspsiaoB B CUITOBbIX
TpaHCopMaTopax, UYTO OCOBEHHO BaXXHO MpW OpraHu3auMmM MOHUTOPWUHIra BBOAOB C
TBEPAOU N30nsumen, B Npubope MCrnonb3ytoTcs odeHb 3hheEKTUBHbIE METOABI 6OPbObLI C
BbICOKOYACTOTHLIMW NMOMEXaMM.

Mpu,noMowm «TIM-3» AONONHUTENBHO KOHTPONMPYETCS obllee COCTOsSIHNME CUCTEMB
OXNAXKAEHUs1 TpaHcdhopmaTopa, AN Yero MCNONb3YKTCS TeMnepaTypHble AaTyuKy,
KOHTPOJIMPYETCS Harpyska TpaHcdopMaTopa, UCNOMb3YOTCA YNPOLLEHHbIE aAanTUBHbIE
MaTeMaTUyeckme MoLeNn HarpeBaHnsa N OXNaXKaAeHUs.

CuctéMa wuMeeT eBponencknin ceptudukat CE, npowna Bce Heobxoaumble
METponormyeckme UcnbiTaHns B EBpone.
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TpaHcdhopmaTopHOoe o0bopyaoBaHue

«TDM» — MOAY/IbHAS KOMIM/EKCHAS CUCTEMA AMATHOCTUYECKOIO
MOHUTOPUHI'A TPAHCO®OPMATOPHOI'O OBOPYIOBAHUA

j YHuBepcanbHasd KOMMJIeKCHad CUCTEMA MOHUTOPUHIa CUMOBbLIX
TpaHCcOpMaToOpOB, MO 3akaly onepaTuMBHO Habupaemas wmn3 14
(YHKUMOHANbHbIX Moaynem Pa3/INYHOro Ha3Ha4yeHus.
MakcuManbHOE  KOJIMYECTBO  MOAY/MEN  PA3NIMYHBIX  TUIMOB,
MCMNONb3yEMOE B OHOWN CUCTEME, MOXeT gocturathb 20.

[aHHOe TexHuyeckoe pelleHne Hambonee 3(PPeKTUBHO B TOM
cnyyae, Korga HeobxoguMMO CO34aHMe CUCTEM  MOHUTOPUHIA
MOLLHbIX U OTBETCTBEHHbIX CMMOBbIX TPAHCHOPMaATOPOB, UMEIOLLNX
HeCTaHAapTHOEe WucnonHeHne. [Ons co3gaHus TUMOBBLIX CUCTEM
4 MOHUTOPUHIra TpaHcOopMaTOpHOro 0bopyaoBaHMUS UCMOMNb3YHOTCS
el NIRRT | ctanpapTHbIe Habopbl Moaynen.

[lpn cbopke cuctemMbl Mapkun «TDM» BblbpaHHbIE MOAYNIN NErko MOAK/THYAOTCS Ha
OoOlWYyI0 WWHY, M aBTOMaTU4YeCKM MPOrpaMMHO WHTErpupyloTca B CUCTEMY, U
YNpPaBnATCA rNMaBHbIM MOAY/IEM MOHUTOPUHIA.

CoBpeMeHHble cpeacTBa obMeHa MHMOPMaUMK MO3BONSAIOT JIErKO WMHTErpupoBaThb
cuctemy <« TDM» B 0bwwyto cuctemy ACY-TIT noactaHummn no npotokony M3K 61850. K
HACTOSALEMY MOMeHTY caenaHo okosio 400 ycTaHOBOK cuctembl TDM.

[Ana paboTbl Ha BEpXHEM YypOBHE MOHUTOPUHIra TpaHchopMaTOpHOro obopyaoBaHus
npeaHa3Ha4yeHo nporpaMMHoe obecneveHne «iNVA», paboTatollee CO BCEMU CUCTEMaMU
MOHUTOPUHra npouseoacTBa «DIMRUS», wuMelowlee BCTPOEHHOE YHMBEpCasbHOe
SKCrepTHOE A4po0.
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TpaHcdhopmaTopHOoe o0bopyaoBaHue

«TDM-3F» — YHMBEPCAJIbHAS! CUCTEMA MOHUTOPUHIA BBOAOB U
KOHTPONA YACTUYHbIX PA3PSA0B B UHF ANMANA3OHE

p N BblICOKMIN YpOBEHb HAaBEAEHHbIX BHELIHWX MOMEX, OCOBEHHO
N _ | KOPOHHbIX  pa3psfoB, Ype3BbIYAMHO 3aTPYAHSIET MpOBEAEHUE
| === | U13MepeHnin YaCTUYHbIX pa3psgoB B CUMIOBLIX TpaHCOpMaTopax.

T S8l | O6LIYHO YpPOBEHb MOMEX B BbLICOKOBOMBTHBIX TPaHCPOPMaToOpoB
NPEBLILAET YPOBEHb KOHTPOSIMPYEMbIX YaCTUYHbLIX pas3psdoB B
NECATKN pas.

Hanbonee addekTnBHbIM CnocoboM YCTpaHeHUst BIUSIHUSA
KOPOHHbIX  pa3psgoB  SBASETCA  MCMOMb30BaHME  AAaTYMKOB
YaCTU4HbIX pa3psgos, pabotaowmx B CBY (UHF) puanasoHe
4acCTOT. JTO CBSI3@aHO C TeM, YTO UMMY/bCbl KOPOHHbIX pa3psiaoB
MMEeloT 4acTtoTy, He npesbliwatowyto 100 — 200 MlMu. Ecnm

— ) peructpupoBaTb MMMysbCbl B 60/1ee BbICOKOYACTOTHOM Auana3oHe,
TO TaM KOPOHHble pa3psiabl OTCYTCTBYIOT.
Cucrema «TDM-3F» npegHasHayeHa 415 MNPOBEAEHUS perncrpaumm YacTUYHbIX
pa3psaoB B.LJHF ananasoHe yactoT, ot 300 o 1500 Ml u.

Cuctema «TDM-3F» 9BNSeTcd CUMCTEMOWM MOHMTOPWHIA MMHMMAsIbHOMO ObbemMa —
KOHTPOJIb )\, TOKOB MPOBOAMMOCTM 6 BBOAOB, pPerucTpauns 4YaCTUYHbLIX pPas3psiaos,
KOHTPOJIb TEMMNEepPaTypHbIX PeXWMOB paboTbl TpaHCOpMaTopa, KOHTPOJb COCTOSIHUS
PIH, MOHUTOPWHI BUBpaLMOHHBIX NPOLLECCOB.

Cuctema «TDM-3F» MOXeT TakXe BXOAUTb (PYHKUMOHASIbHBIM MOAY/IEM B COCTaB
KOMM/IEKCHON CUCTEMbI MOHUTOPUHIa «TDM>»,

CuCTEMbl MOHUTOPUHIA 060pYyA0BaHMS MOACTAHLMIA 16



TpaHcdhopmaTopHOoe o0bopyaoBaHue

«CT-RELAY» — MOHWUTOPUHI COCTOSIHUSA U30N8UUN N3MEPUTE/bHbIX
TPAHCOOPMATOPOB TOKA

I ) 19 MOHWTOpPUMHIa W [AMArHOCTUKW COCTOSIHUSI U30MALMK
[l U3MepUTENbHBIX ~ TpaHCPOPMATOpPOB  TOKA  WCMOSb3yeTcs
CT-Relay | | avarHoctuueckas cuctema mMapku «CT-Relay».

Current Transformer Relay

OHa npegHa3HayeHa /19 KOHTPO/S TOKOB MNPOBOAMMOCTU
M3014auMmM, U 4YaCTUYHbIX  pa3psaaoB, ANd  4Yero  Ha
w5 || u3mMepuTenbHoM TpaHcgopmaTope yCTaHaB/MBAKOTCH

& B -p] cneunannsnpoBaHHble AaTUYnKKM Mapku DB-2/TT.

I3MepeHne napaMeTpoB M30N5UMKN TpexX TpaHCPOPMaTOpPOB TOKa MPOM3BOAUTCS MO
6anaHcHon cxeme.

Ans  cBa3m c  cuctemon  ACY-TI  noacTaHUMM B CUCTEME  WUCMOSb3YETCH
U30/IMPOBaHHbIN MHTepdenc RS-485.

TexHuyeckne aaHHble npubopa «CT-Relay»

TexHnuecknin NnapameTp 3HaueHne
KonwuecTeo KOHTponupyembIX ¢az TT 3
Pabouee HanpaxeHWe TpaHcpopmMaTopos, KB 110+ 750
[wana3oH TOKOE NpoBoANMOCTI 3KpaHoe TT, MA ao 180
TouHocTb MamepeHnA HebanaHca Tpexda3sHbiX TOKOB NpoBoaMMocTH TT, % 0,1
YacToTHBIA AWanazoH perncTpupyemeix nmnynscos 4P, My 1+15
FabaputHbie pasmepol «CT-Relay» B MoHTaKHOM WKady, MM 400x530x250
Hwanazon pabounx Temneparyp, 6e3 nogorpeea, °C ~40... 450
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TpaHcdhopmaTopHOoe o0bopyaoBaHue

MOHUTOPUHI N ANATHOCTUKA TEXHUYECKOIO COCTOSIHNSA YCTPOUCTB
PIMH ClnoBblIX TPAHCOOPMATOPOB MOA PABOYNM HAMPSXKEHMEM

.

A CucTemMa AMarHocTUHEecKoro
MOHUTOPUHTA POIH

LTC-Monitor

Ne

i| QiMRUS

| N ey

© = II . . .

J

PerynupoBo4HbI nepekntodatens PMH aBnsetcs
Hanbonee OTBETCTBEHHbIM  3M1EKTPOMEXaHNYECKUM
YCTPOMCTBOM CWMIOBOro TpaHcdhopmaTtopa. Ponb ero
BO3pacTaeT B CBA3W C MOBbILEHNMEM TpeboBaHUN K
Ka4yeCTBY 3NEKTPUYECKON SHEPTUN,

B pexume «on-line» MOHUTOpPUHra AOCTYMHbI
HECKONbKO cnocoboB KOHTpoNst cocTosiHus PINH:

- CTaTUCTUYECKUA METOA KOHTPONS — perncrpaums
KOJIMYECTBA BbIMNO/IHEHHbIX KOMMYTaLMWMN.

- Pernctpaumnss KpMBon u3MeHeHUs NOTpedbnsseMoro
TOKa NPWBOAHOIO 3NEKTpPoABUraTens AN KOHTPONS
COCTOSIHUS MexaHun4deckon Yactm PIH.

- Peructpaums BubBpauMOHHbIX npoueccoB B 6Hake PIMH B npouecce Kaxaow

KOMMYTaLIMN — KOHTPO/Ib COCTOSAHUSA MEXaHWYECKOM YacTu Mo BENNYMHE ANHAMUYECKUX
yAapoB B fpuBoe.

- CpaBHUTENbHbLIN KOHTPONb TemnepaTypbl 6aka TpaHchopmaTopa u baka PIMNH —
KOHTPOJIb: Hann4uns neperpeBoB KOHTAKTOB U3bupaTens,

B pe3ynbTaTe KOTOPbIX

TeMnAeparypa 6aka PINH nosblwaeTcs.

CuCTEMbl MOHUTOPUHIA 060pYyA0BaHMS MOACTAHLMIA

- KoOHTponb pa3spsagHbix npoueccos B bake PI1H.

Ha ‘pucyHkax npusBeaeHbl cucteMbl MOHUTOpUHra PINH mapkn «TAPGUARD 260» u
«TAP-Monitor».
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CucTeMbl AMarHoOCTNYeCcKoro MOHUTOPUHIA N ANAlTHOCTUKH
BbICOKOBOJ/IbTHbIX KabenbHbIX MMHUM

CuCTEMbl MOHUTOPUHIA 060pYyA0BaHMS MOACTAHLMIA
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BbICOKOBOJIbTHbIE KabesibHble JIMHUU

METOAbl MOHUTOPUHIA N AUATHOCTUKM COCTOSAHNSA BbICOKOBOJIbTHbIX
KABE/IbHbIX JIMHUA, AOCTYMHBIE B PABOYMX PEXXUMAX

Hanbonee 4yacto Ha MpaKTUKE MPUMEHSIOT [ABa METOAA KOHTPOSS COCTOSIHWUS
BbICOKOBO/bTHbIX KabenbHbIX NMnMHUM ¢ CMD usonauuen:

- KoHTponb TeMnepaTypbl KabesibHOW JNMHMKM Npy MNOMOLWM ONTUYECKOrO
BOJIOKHA, MPOJIOXXEHHOro B Kabene nog 060/I0MKOM elle Ha 3aBoAe W3roToBUTENE
(MHOraa ONTOBOJIOKOHHbIM Kabenb NpoKaabiBalOT MO MOBEPXHOCTU CUTOBOro Kabens,
WNKW [JaXe Ha HEeKOTOPOM yaaseHUnm OT Hero, 4YTto MeHee 3(ddekTnBHO). Metoa
MO3BOMISIET KOHTPONMPOBATb TEMMNEpaTypy BAONb BCEW JIMHWMM, OAMArHOCTUPYsS MecCTa
HafM4ms NOKasbHbIX neperpeBos, 06bIYHO B 30HE AedeKTOoB.

- KOHTpPONb YaCcTUUYHbIX pa3pagaoB B nsonauum kabens n B mydrax. [aHHbIN
METOA UMEET BbICOKYID UYyBCTBUTENBHOCTb K MOAABSOWEMY 6OSbLUMHCTBY AEMEKTOB,
BOSHUKaOLWNX B M301GUMM KAOENbHON NIMHWMM, TIPUYEM Ha CaMbIX PaHHMX CTaauaX WX
BOSHUKHOBEHMS M Pa3BUTUS. DNEKTPUYECKMM Mpobou U30MSUUM MPOUCXOAUT WM B
30HE BO3HWKHOBEHWS «BOAHbIX AEPEBLEB», WM B 30HE, MAE BO3HWMK M Pa3BMBAETCS
NIOKaNbHbIN AedekT m3onauun. M1 B TOM, U B APYroM Ciyvyae 3neKkTpuyeckuin npobou
BbICOKMM HaRps>KEHWEM MPOMCXOAUT PaHblle, YEM MPOUCXOAUT NOKANbHbLIN Harpes U
TEPMMYECKas Aerpagaums M3onsauum.,

B upeanbHoM cnyyae kabenbHas JIMHUMSA [0/MKHA OCHALWATbCA  KOMIMEKCHOM
CUCTEMOW MOHWUTOPWHIA, BKNoYaowen B cedbss oba MeToaa AMArHOCTUKU COCTOSIHUS
U30NALNN.
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BbICOKOBOJIbTHbIE KabeNbHble NMUMHUU

OPrAHM3ALNSA TEMNEPATYPHOIO MOHUTOPWHIA BbICOKOBOJIbTHbIX
KABENbHbIX JIMHA MPU MOMOLLM ONTUYECKOIO BOJTIOKHA

BonokoHHO-onTHYeckas cuctema usmepeHunst Temnepatypsl (Distributed Fiber-Optic
Sensing) npeacraBnseTr cobor PerncTpupyrowmi Moayfb C MOAKMHOYEHHBIM K HEMY
ONTUYECKMM  KabeneMm-ceHCOpoM, MpPeACTaBNSOWMA CO6ON pacnpeaenieHHbI AaTuuK
TeMnepaTypbl C ANCKPETU3aUmMen nopsaka 1 metp.

[MpuHUMN paboTbl CUCTEMbI OCHOBAH Ha perncTpauun paMaHOBCKOrO  paccesiHus
ONTUYECKOro CBEeTa BHYTPWU BOSIOKOHHO-OMTMYECKOro kabens. CBeT OTpaXaeTcsd Ha
OTAENbHbIX Yy4yacTKaX  OMNTOBOJIOKOHHOrO Kabens, un perncrpupyercss ONTUYECKUM
NPUEMHMKOM. [lOCKOSIbKY WM3MEHEeHWe TeMnepaTypbl BAMSET Ha XapaKTepucCTuUKy
OTPa)XeHHOro CBeTa, CUCTeMa BbIAAET pacrnpeneneHHyo TemnepaTtypy kabens.

CnCcTeMbl MOHUTOPWHIA Takoro TuMa, NpeAHasHa4yeHHble AN KOHTPONS COCTOSIHUS
BbICOKOBO/bTHbIX Kabenen, MNOoCTaBNsOTCA HECKONbKMMU umpMamu (Hanpumep Lios,
Sensa U T. 4.), a Takxke n otedectseHHbIMU (MHBepcus-CeHcop, CeaaTak).

CucTtembl TeMnepaTypHOro MOHUTOPWUHra 6onee nNpaBUNLHO CNeayeT cuuTaTb
CUCTEMaMU TEXHOSIOMMYECKOr0 MOHUTOPUHIa, TakK Kak OHW NO3BONSOT ONTUMU3NPOBATb
Harpy3ky paboTbl KabenbHOM NMHUM MCXOAS U3 peasibHOro TEMMEPATYPHOro pexunMa
paboTbl BbICOKOBObTHOIO Kabensi.

BO3MOXXHOCTN AMArHOCTUPOBaHUS AeMhEeKTOB B M30NSUMM KAbenbHOM NMHMK Npu
MOMOLUX KOHTPONS TEMMNEpaTypbl OYEHb OrpaHMYeHbl, TaK Kak Jaxe npeanpoboinHoe
COCTOSIHME BbICOKOBOJIbTHOM M30MSUMM M3  CLUATOTO TMOSIMSTUIEHA OYEHb pPEaKO
COMNPOBOXAAETCHA Terns0BbIMM Harpesamu. [uarHoctnyeckass MHPOPMATUBHOCTb TaKMX
CUCTEM (MOHUTOPWHIA HeAOCTAaTOYHA ANs OpraHuMsaumm obcnyXxuBaHus Kabenen no
TEXHUYECKOMY COCTOSIHWUIO, XOTS (PMPMbI MOCTaBLUMKN 06 3TOM YBEPEHHO MULLYT B CBOMUX
peKfIaMHbIX BykneTax.
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CUCTEMA TEMMEPATYPHOIO MOHUTOPUHIA BbICOKOBOJIbTHbIX
KABEJIbHbIX NMHUA «ASTRO»

BonokoHHO-ONTMYECKad CUCTEMa W3MEpPEeHUa TemnepaTypbl
«ASTRO» NPOU3BOACTBA p1pMbI «NHBepcna-CeHcop»
 NpefHasHa4yeHa Ans He3aBMCUMMOro WCMOoJSIb30BaHUsl, U B COCTaBe
koMmnnekcos KMK-500, B KOTOpbIX OOMOSHUTENbHO MPOU3BOAUTCH
M3MEPEHME YaCTUYHbIX pa3psaoB MNpy  MOMOLUM  aKyCTUYECKUX

BbICOKOBOJIbTHbIE KabeNbHble NMUMHUU

CuCTEMbl MOHUTOPUHIA 060pYyA0BaHMS MOACTAHLMIA

= [0aTyMKOB (npubopsl ADM-9) 7 BbICOKOYACTOTHbIX
* TpaHcgopmaTtopos Toka (npubopsl CDR).

Avana3oH namepenust tTemnepatypsl, °C -55 ...+400
Bpemsa nsmepeHusa temnepartypbl, CeK oT 5
TouyHOCTb M3MepeHus, OC ot 0,01
MpoCTpaHCTBEHHOE pa3peLleHme, M oT 1
[ANvHa 4yBCTBUTENLHOIO 3/1IEMEHTA no 10,
(oNTOBONOKHA), KM onuusa ao 20
KonnyecTso naMepuTesibHbIX KaHanoB 1,4,8
[ANnHa BONHbI U3TyYEHUS, HM 1550
Twun BOMIOKHa MM
TemnepaTtypa akcnnyataumm, °C 0...+40
Bna)xHOCTb OKpyXatoLen cpeabl, % no 80
Hanps»xeHne nutaHug, B 220
MNoTpebnsiemasi MOLWHOCTb, BT 40
Pa3mepsbl npnbopa, MM 230*320*70
Bec uameputenbHoro npubopa, Kr 3,0
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BbICOKOBOJIbTHbIE KabeNbHble NMUMHUU

MOHUTOPUHI U ANATHOCTUKA COCTOSHNSA U30NALIMUN KABESIbHBIX JIMHUIA C
NCIMOJIb3AOBAHVMEM BbICOKOYACTOTHbIX TPAHCOOPMATOPOB TOKA

BTOpbIM TMNOM AAaTYMKOB YacTUYHBLIX pa3psiaoB, Havbonee 4yacto
NPUMEHSIEMBbIM NI ANArHOCTUKN  KabenbHbIX JIMHWUWA, SBNSIIOTCS
BbICOKOYACTOTHble  TpaHcdopmaTopbl  Toka, o0603Ha4YaeMble B
nutepatype kak HFCT wu RFCT. OnHu npeactaBnsioT  cobon
n3MepuTesibHble TpaHCOpMaTOpbl TOKAa, B KOTOPbIX WUCMOJIb30BaH HE
(beppOMarHUTHbLIN CEPAEYHUK, @ CEPAEYHMK W3 BbICOKOYACTOTHOrO
eppuTa.

YacToTHbIe CBOWCTBA Takux  OaT4yMKOB onpenenstoTcs
napaMeTpamu ¢eppuToBOro cepaeyHuka, Hambonee aHEKTUBHO MX
npuMeHeHune gn4g yacrot ot 0,5 go 15,0 Ml'u.

MNpu co3aaHnMM CUCTEM MOHUTOPUHIA U ANArHOCTUMKU KabenbHbIX
JIMHUA Ha oOcHoBe patumMkoB Tuna RFCT wx ycTaHaBAMBalOT Ha
nosogke (WKMHE) 3a3eMneHnst 3KpaHa Kabens. EcnuM skpaH kabens
3a3eM/IeH HEeCKOJIbKMMM TMpOBOAHMKAMKN, TO BCeX «CBOOOAHLIX»
noBoAKax 3a3eM/ieHnsl YCTAHABNMBAKOTCH MacCMBHble  (PUNAbTPGI
BbICOKOYACTOTHbIX CUIHAJOB.

[MoCcKoMbKYy MO NPOBOAHMKAM 3a3eM/IeHUs BO3MOXHO MNpoTeKaHue
60NbLUMX TOKOB, KakK MMMY/bCHbIX, TaK W MPOMbILIIEHHON YacTOThl, B
«KkabenbHbIX MoauMduKaumsax» patyMkoB TMNa RFCT npuMeHsItoTCS
CneumanbHble Mepbl, NMo3BonsaloWmMe n3beratb 60MbLINMX HACbILEHWUI
cepaeyHMKa, CHMKAWNMX YYBCTBUTENLHOCTb AaTyMKa K YaCTUYHbLIM
pa3spsaaaM.
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BbICOKOBOJIbTHbIE KabesibHble JIMHUU

BANAHNE YACTOTHOIO ANAMNA30OHA AMMAPATYPbl PETUCTPALMM YACTUYHbBIX
PASPAAOB HA ANATHOCTUHECKNE BO3MOXXHOCTU CUCTEMbl MOHUTOPUHIA

3MepeHne 4YacTU4HbIX pa3psiaoB B M305LUMM  BbICOKOBOMBTHOMO 060pYyAOBaHMUS
MOXXET NPOM3BOANTLCA B TPEX Anana3oHax 4acToT:
- YnbTpa3sykoBOM anana3oHe, Ao 300 klu;
- BbicokoyacTtoTHOM aAnana3oHe, Ao 100 Mlu;
- CBepXxBbICOKOYACTOTHOM Auana3oHe, 4o 1,5 Mu.

U (ynbTpa3syk) [Nbe3o0aaTunKy, KOHTaKTHO U +1mMm
MUKPOMOHBI 6e3KOHTAKTHO
HF (BY) HF TpaHcdopmaTopb! Ha 3eMnsHbIX 1 + 2000 M
KoHAeHcaTopbl CBSI3NM  TOKOBEAYLUMX LUMHAX
UHF (CBY) DNeKTPOMarHUTHbIE BecKOHTaKTHO + 20 ™M
AHTEHHDbI

EChv npegnonaraeTcd NpovM3BOANTb KOHTPOJIb COCTOSIHMSA M30NALMU TOMbKO MYQdT,
Ha KOTOpbIX M CMOHTMPOBaHbl AATYMKM YaCTUYHbIX pa3psioB, TO B CO3/aBaeMoOM
CUCTEME MOHUTOPUHIA MOXHO WCMNONb30BaTb annapaTtypy, paboTtatouyo B I0O6OM
Avana3oHe 4acToT.

ECi npepnonaraeTcad WCMONb30BaTb CUCTEMY MOHUTOPUHIA ANa  KOHTPOS
COCTOSIHUSI KOHLIEBbIX MY(dT, COeANHUTENBbHOro Kabens, n coeanHuUTenbHbIX MydT, TO
Haunydline pesynbTaTbl NOyYatoTC NPU MCMOSb30BAaHUK annapaTypbl, paboTatoLllen B
BY anana3oHe yacToT.
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BbICOKOBOJIbTHbIE KabeNbHble NMUMHUU

OMNPEAENEHVE MECTA BO3HWUKHOBEHUSA OEPEKTOB B CI12 n3onsaumm
BbICOKOBOJIbTHbIX KABE/IbHbIX JIMHUA MO YACTUYHbIM PA3PAAM
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OTnnune paHHOro wMetoda pednektorpadum OT
«CTQHOAPTHOro» 3aK/io4yaeTcss B TOM, YTO B KayecTBe
TECTUpYIOWEro MMNynAbca MCNOSb3YETCS HE MMMYNbC OT
BCTPOEHHOr0 B nNpubop TecToBOro reHepatopa, a
MMMNY/IbC YaCTUYHOrO pa3psiia, BO3HUKAKOWEro B 30HE
aedekTa nsonauuu.

B wMecte Hannuma pedekta KabenbHOM JIMHMM
BO3HMKAET YaCTUYHbIM pa3psia, W, COOTBETCTBEHHO,
3NEKTPOMArHUTHbIN MMMYNbC. DTOT WUMMNYNbC HAYMHAET
pacnpoCTpaHATLCA MO KabenbHOM NMMHUK B 06e CTOPOHHbI,
B HanpaB/IEHNN KOHLEBbIX Pa3Aesiok KabenbHOW TMHUMN.

Mpsmon wmMnynbCc 6yaetr cpa3y 3aperncTpupoBaH
NpnbOpPOM CUCTEMbI MOHUTOPWHra. [NPOTUBOMONOXHbBIN
UMNYNbC, NPUGMM3MBLUIMCL K MNpPaBOMYy KOHUY Kabens
OTPa3uTCd, W  OTPaXKeHHbIM  UMMNYMbC, MEHbLUEN
amMnnuTyabl, 6yaet aAsuratbcs B 06paTHOM HarnpaBieHUMN.
B TOT MOMEHT, KOraa uUMnynbC NpuaeT K SIEBOMY KOHLLY
Kabens, OH TaKxe byoer  3aperncrpvpoBaH
N3MepuTeNbHbIM NPNHGOPOM.

Pa3HuUa BO BpeMeHW Npuxoda uMmnynbca K npubopy
paBHAETCA YOABOEHHOMY BpPEMEHW [OBWXEHUS OT MecCTa
nedekta K NPOTMBOMOMOXHOMY KOHLY KabenbHOW
NIMHUN,
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CDM-30 - MHOIroKAHAJIbHASI CUCTEMA MOHUTOPUHIA KABEJTIbHbBIX
NIMHWA C PABOYUM HAMPSXXKEHMEM 6 — 10 KB

CDM-30

e

Cables
Diagnostics
Monitor

Cnctema MoHuTOpuHra Mapkm «CDM-30» (Cables Diagnostics
Monitor) npegHasHayeHa AN MNOCTOSIHHOrO KOHTPOJS TEXHUYEeCKOro
cocTosiHus wm3onauunm 15 — 45 kabenbHbIX NUMHUKM noa pabounm
Hanpsb>keHneM. Bce KOHTponnpyemble KabenbHble NMMHUKM AO0/MKHbI ObiTh
noakatodeHbl Ha oaHoM obbekTe (KPY) Ha pacctosiHumn He 6onee 100
METPOB Mexay cobon n oT npubopa CMCTEMbI MOHMTOPUHIa. B kKauecTee
AaTUYMKOB  YaCTMYHbIX  pas3psgoB B CUCTEME  WUCMOJb3YHOTCH
BbICOKOYACTOTHbIE TpaHcopMaTopbl Toka «RFCT-7».

icnonb3oBaHWe MHOrOKaHasIbHOM CUCTEMbI MOHUTOPUHIa «CDM-30»

&l No3BonseT, C OAHONM CTOPOHbI, CHU3WTb 3aTpaTbl Ha CUCTEMY

AVNArHOCTUKK, PacCYMTbIBAaEMbIE HA OAUH KOHTPONMpyeMbid kabenb. C
APYron CTOPOHbI, IAeT BO3MOXHOCTb 3(P(PEKTMBHO OTCTpPamMBaTbCs OT
HaBOJIOK BbICOKOYACTOTHbIX TMOMEX Ha KOHTPONMPYEMbIN Kabenb,
KOTOpble B ycnoBusix 6onblumx KPY oyeHb 3HaUUTENbHBI.

[octonHctBa cncrtembl CDM-30:

- OcCyLLECTBNAETCA HEMNpPEepPbIBHbIN KOHTPOJ/Ib COCTOSIHUS  M3015LUN
BbICOKOBOJIbTHON KabenbHOW JIMHMM Ha OCHOBE METOoAa perncrpauum m
aHanM3a YpPoBHS YaCTUYHbIX Pa3psaos.

- [pon3BoaANTCA aBTOMATM4YEeCKas Slokanan3aums MecT BO3HUKHOBEHUS
nedekToB B M30M15UMU, BbISIBIEHHBIX CUCTEMOM MO  YaCTUYHbIM
paspsidaM, Kak B MydTax, Tak U B caMOM Kabene. JTa QyHKUMA
peanv3oBaHa Ans KabenbHOM JMHUKM, Haxoasuwencs noa paboumm
HaNps>KEeHUEM.
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CDR — CUCTEMA MOHUTOPUHIA BbICOKOBOJIbTHbBIX KABE/TbHbBIX JIMHWN
[0 YACTUYHBIM PA3PAOAM

CDR

High Voltage
Cables Monitoring System

RUSOV

MNpnbop m™mapkn «CDR» npegHa3HadeH Ans  opraHu3auuu
MOHUTOPWHIa TeXHNYEeCKoro COCTOSIHUSA BbICOKOBOJIbTHbIX
KabenbHbIX MHUK C pabounm HanpsbkeHnem ao 500 kB. OCHOBHbIE
BO3MOXXHOCTU CUCTEMBbI:

- OCyLLECTBNSETCS HEMPEpPbIBHbIA KOHTPOJIb COCTOSIHUS M301SLMK
BbICOKOBO/IbTHON KabenbHOM IMHUK Ha OCHOBE METOAA perncrpaunm
MW aHanM3a YPOBHA W pacnpeieneHns 4YacTUYHbIX  pa3psaos.
Onpegensetca Tmn gedekTa B U30/1SUMN N CTENEHb ero pa3BuUTUS.

- [lpou3BoguTCcsa  aBTOMaTM4yeckasd  JioKanmMsauus  MecT
BO3HWKHOBEHMS Oe(EKTOB B M30N5LUMM, BbISIBIEHHbLIX CUCTEMOW MO
YaCTUYHbIM pa3psagaMm, kak B MydTax, Tak MU B cCaMOM Kaberne.
YHWKaNbHOCTb 3TON Ba)XHOM AMArHOCTUYECKON (PYHKLMM B CUCTEME
3aKJIIOYAETCS B TOM, YTO OHa peasiM30BaHa Ans KabenbHOW NMHUMK,
HaxoAsLWencs noa paboymm Hanps>KEHUEM.

- HenpepbiBHOE KOHTAKTHOE M3MepeHue paboyen TemnepaTypbl
a3 kabenbHoOn NMHMK (KOHLEBLIX My(dT), PacnosioXXEHHbIX PSAOM C
n3MepuTesibHbIM NPUOGOPOM CUCTEMbI MOHUTOPUHIA.

-  KOHTpO/ib  Be/MYMHBI  YPaBHUTENbHbLIX  (a3HbIX  TOKOB,
NpoTEKaoLMX NO 3KpaHy (bpoHe) KabenbHON NWUHUK MPU MOMOLLU
[AOMONTHUTENBHOro AaTtymka Toka. osiBneHne ypaBHUTENbHbIX TOKOB
OTpULATENBbHO CKa3blBA€TCS Ha HArpy304HOM CMOCOBHOCTU NMHMK
N3-3a YBE/IMYEHHOW TEMMNEpPATYPHOM HAarpy3kmn Ha U30MsiILmIO.
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CuCcTeMbl ANArHOCTUYECKOro MOHUTOPUHIA COCTOSIHUS
BO3/IYLUHbIX JIMHWUIA 31eKTponepeaayn

CuCTEMbl MOHUTOPUHIA 060pYyA0BaHMS MOACTAHLMIA
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TEXHUYECKWME U ANITOPUTMUYECKME BO3MOXXHOCTW COBPEMEHHbIX
CUCTEM ONArHOCTUYECKOIrO MOHWUTOPUHIA BO3AYLUHbIX JI3T1

MOHMTOpMHr TEXHNYECKOIo COCTosHMUA BO3AYLUHbIX JINHUA

MOHMTOpMHF MMMNYJbCHBbIX BbICOKOYACTOTHbLIX MpoLecCoB .U.pyFMe METOAbI
B BO3D,YLIJHOI>1 JINHUN ONAarHOCTUKU

MUe NPUBEAEH MEpPEYEHb OCHOBHbIX BO3MOXHbIX ANArHOCTUYECKMX (YHKLNUNA,
oryT 6blTb peann3oBaHbl B CUCTEMAX MOHWUTOPWUHra BO3AywWHbIX JIOMN. B
Ka3aHbl BO3MOXHOCTW CUCTEMbI MOHUTOPWHIA, NEPBUYHbIE AATUYNKN KOTOPOM
BaHbl HEMOCPEACTBEHHO Ha MPOBOAAX KOHTPOJIMPYEMOW BO3AYLUHOW JIMHUM
ne‘qm.

HOCTU CUCTEM MOHUTOPWUHIA C AaT4NKaMWN, CMOHTUPOBAHHbLIMU «HaA 3EMJIE»,
cyul O MEHbllUE, TaK KaK OTCYTCTBYET BO3MOXHOCTb NMPAMOro KOHTPOJiA rnpoBoja
JINH YYBCTBUTE/IbHOCTb TaKMUX AdTYMKOB K BbICOKOYACTOTHbIM UMMYJ/1IbCaM
3HAUUTENBLHO HWXe. B CBO,D,HOI\/’I Tabnvue TakMe MeToabl He BblAeNeHbl LBETOM W

)KVIprII\‘pMd)TOM.
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MOHUTOPUHI BO3A4YLUHbIX J13T1

CrNOCOBbI MPAKTUYECKOW YCTAHOBKM CUCTEMbI MOHUTOPUHIA A/14

BO3AYLUHbIX JI2IT
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MNpuMep noaknyeHus npubopos
Mapkm K KOHTPOSMPYEMOW NUHUN MpU
noMoLm KOHEHCaTopOB CBS3MU.
PeanbHO OpraHn3oBaTb ANS JIMHUA 6 —
35 kB.

MNopknioyeHne npnbopoBs K
KOHTPO/IMPYEMOWN JIMHUM WCMNONb3yS B
Ka4yeCTBE eMKOCTHbIX AeNUTENEN BBOAbI
TpaHcdopMaTopa
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MOHUTOPUHI BO3A4YLUHbIX J13T1

CWCTEMbl AMATHOCTUYECKOrO MOHUTOPWHIA CEPUWN «DILIN» Ang
NPAMOr0O KOHTPOJA MAPAMETPOB COCTOSIHUSA BO3AYLUHbIX JIMHNN

R Cucrema «DiLin», pa3paboTKu
prpMbI «DIMRUS» no3BonseTr
OpraHM30BbIBaTb MOHUTOPWHT
BO3AYLUHbIX JIMHUA KCNonb3ys Habop
0ATUMKOB COBCTBEHHOro MpPOU3BOACTBA,
CMOHTMPOBAHHbLIM Ha NPOBOAAX JINHUN.
Cucrtema Mapkm «DiLin» cocTtouT u3
Tpex OCHOBHbIX 3/1IEMEHTOB -
MHTENNEKTYaNbHbIX [AaTYMKOB, CTaHLMM
cbopa wWHpOpMaUMM C AaTYMKOB MO
paguokaHany, 1 APM MOHUTOpPUHra.

YCTaHoBKa NepBMYHbLIX AATUMKOB cucTeMbl «Dilin» Ha npoBoAax MO3BONAET NEerko
PellaTb OCHOBHYIO 3aJayy TEXHONOMMYeCcKoro MOHUTOPUHIA — KOHTPONMPOBATH
TEMMepatypy nNpoBOAOB. 3TO [ae€T BO3MOXHOCTb OMepaTMBHO pellatb 3ajady
OMNpeneneHns A0MYyCTUMOW Harpy3ku JIMHUM WUCXO0AS M3  TEKyWMX aTMOChEpPHbIX
ycnoBun. [IAs uenenm Takoro MOHMTOPWHIA CTy)KaT NEPBUYHBIE AATYMKM MUHUMANbHOW
KOH@Urypaumu.

[Mpn nomowwn cuctembl Mapkm «Dilin» ¢ gaTyMkamMy Ha NpoBoAax NIMHUN peLlaloTCs
BG& OCHOBHble BOMPOCblI OpraHuv3auuM AMarHOCTUYECKOro MOHMUTOPMHIA MnapameTpoB
BO3AYLLUHbIX J13I1.
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MOHUTOPUHI BO3A4YLUHbIX J13T1

WNHTENNEKTYANbHBIM JATYMK MAPKW «DILIN-SENSOR» A/191 KOHTPOJS
NMAPAMETPOB MPOBO/OB BO3AYLUHOW NIUHWUM SMEKTPOMNEPEAAYM

OcHOBOM [Ans  CO34aHMs CUCTEMbI  MOHMTOpWHra «DiLin»
SIBNSIETCH UHTENNEKTYaNbHbIM AaTYMK Mapkn «DiLin-Sensor».

[JaTunKk nMeeT pas3beMHYI0 KOHCTPYKUMIO W OnepaTuMBHO
KPENUTCS HEMOCPEACTBEHHO Ha MNPOBOAaX KOHTPOIMPYEMOU
> IMHUK. Bca BCTpoeHHas 31eKTpoHUKa AaTymka NnoslyyaeT nuTtaHue
HenocpeaCTBEHHO OT TOKA Harpy3ku, MpoTekalowero B npoBoae
KOHTPOIMPYEMOW NIMHUN.

BHyTpM patumka Mapku «DiLin-Sensor» pacnonaraioTca Bce
HeobxoaMMble [aTUMKM TOKa, TemnepaTypbl MNpoBOAd, AaTyuK
abCoONIOTHLIX MNEpEMELLUEHNA B TPeX KOOpAMHATax, [AaTuyuKu
| napameTpoB  OKpyXatowen cpeabl. [py  nomMowm  Takoro
YHMBEpPCa/ibHOro  Habopa  nepBMYHbIX  AATYMKOB  CUCTEMA
MOHUTOPWUHIa HAOEXHO KOHTPONUPYET TeKylee TexHUYeckoe
COCTOSIHNE NNHUMW.

Ans CUHXPOHM3aUum npoLeccoB perncTpauum
3/1EKTPOMAarHUTHbIX MNPOUECCOB B JIMHUM TMpU  MNOMOLM  ABYX
NATYMKOB, CMOHTMPOBAHHbIX Ha ABYX CTOpPOHax AnvHHoWn J1301, B
Aatdunke «DiLin-Sensor»  ncnonb3oBaH MPUEMHUK  CUCTEMbI
rnobanbHOro nNo3numoHMpoBaHusa GPS.

MNepegaya nepBMYHOM N yxe 06paboTaHHOM WMHbOpMauMK B
o6yl cMCcTeEMy MOHWUTOPWMHIra Bo3aylHon J13I ocywecTBnseTcs
no paguokaHany 2,4 I'Tu, nam no TeneoHHOMY KaHasy CUCTEMbI
GSM, B 3aBMCMMOCTW OT MeCTa YCTAaHOBKM AaTUYMKOB.
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MOHUTOPUHI BO3A4YLUHbIX J13T1

BONHOBOW MPUHLIMM NOUCKA TONONEAHBIX ABEHMIA HA
NMPOBOJAX BO3AYLUHbIX JI3T1

4 [y ™ Hanbonee 3(pHEKTUBHBLIM
o CNnocoboM  Moucka  rosonegHblx
= L t < L g MNpoLIECCOB Ha MpoBoAdax, U3 BCEX
= L oo IG  IG —o S | U3BECTHbIX, sIBNsieTcs
% nE T % MCNONb30BaHME MeToAda KOHTPONS
| & L | =
= —~ | U3MeHeHus 3NEKTPOMArHUTHbIX
O GPS GPS (@) o
= J A T | NApaMeTpoOB  BO3AYLIHON  JIMHMM
Q Q | snekTponepenaun npu MNosIBAEHMI:
1 < ICI-DM ICI-DM - rononeaa.

[Ipy nomMoWwWM WMMYIbCHOrO TreHepaTopa B TMPOBOA JIMHUM  UHXEKTUPYETCS:
BbICOKOMACTOTHbIN MMMYNbC. [Tpy NOMOLWM AATYMKOB Ha KOHLAX IMHMM (HA3EMHBIX WL
Ha MNPOBOAaxX J/IMHUKW) OMnpeaensieTcd BpeMsl MpoSieTa WMMySbCa MO JIMHUK, Vi
aMMINTYAHOE 3aTyxaHWe CuUrHana, WM Xe peructpupyetcs pednektorpamMMa, Ha
KOTOPOW OCHOBHOE 3HAYE€HNE MMEIOT NMPSIMON M OTPaXXEHHbIA UMMNYbCbI.

MosiBnéHWe rononeaa co3daeT  BOKPYr MpoBoJa, B NeAsHOW  MoAyLKe.
3KBMBAMEHTHbIE KOHTYpa, obnapatoLmne onpeaeneHHbIM 3NEKTPUYECKMM
CONPOT:IBAEHMEM. IDTU KOHTYpa YBENMYMBAIOT CTEMEHb 3aTyXaHUs CUrHana nc
aMnAUTyAe, U 3aMeaNstoT CKOPOCTb ero pacnpoCcTpaHeHusl.

OCHOBHOV MapaMeTp 3aMedsIeHUsl CUrHana B JIMHUM C rofioneaoM — KoddpduumeH
YKOPOYEHMS! NIMHUW, PaBHbI OTHOLLEHWUIO CKOPOCTM CBETA K CKOPOCTU ABWXXEHWUSI BOJTHb:
3/1EKTPOMAarHUTHOMO MOJist B MPOBOAE IMHUW.
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MOHUTOPUHI BO3AYLUHbIX JID[1

3ABMCMMOCTb U3MEHEHUSA KO3OOULIMEHTA S/IEKTPOMATHUTHOIO
YKOPOYEHMA MPOBOAOB J13I NP1 NOABNEHMM HA HIX MPOLIECCOB

11111

[paduk n3mMeHeHus KoadULUMEHTa YKOPOUEHUS JIMHUKN B NpoLecce BO3HUKHOBEHMS
N CaMQYCTpaHeHus rononesa.
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CUrHANbI, 3APETMCTPUPOBAHHBIE HA KOHLIAX JIMHWW HEMOCPEACTBEHHO
MEPEL MNMOABJIEHWNEM TOJIOJIEAA N BO BPEMA IT'OJIOJIEQA

NC OoHeykas MC doHeykan

””””” MC CelpTUHCKas
MNC CelpTUHCKan
0

AunniTyAa [ME]

64,556 MKC' DDDDDD 71,794 mrc
o rononena Ky = 1,07. Bo Bpems rononena Ky = 1,18
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CucrteMbl AMarHoCTMYeCcKoro MoOHUTopuHra KPY

CuCTEMbl MOHUTOPUHIA 060pYyA0BaHMS MOACTAHLMIA
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MOHUTOPUHI u3onaumm KPY

CnoCcoBbl OTCTPOWKN OT BHELLIHUX BbICOKOYACTOTHbIX MOMEX MPU
PEFUCTPALIMN YACTUYHbBIX PA3PSAAOB HA LUMHAX U B AYEMKAX KPY

[ ) Mpwn BO3HMKHOBEHUWN AedeKToB B usonsunn KPY
Ha OCHOBE pEerucTpaumm u aHanmMsa YacTUYHbIX
pa3psaoB OCHOBHOW MeToAauyeckon npobnemou
SIBNSIETCA HafeXHas OTCTpOMKa OT TMoMeX, U
yCTpaHeHue B3aMMHOI0 BIIUSIHUS pSAaoM
pacrnonioXXeHHbIX 06bekTa.

TONbKO B 3TOM C/lyyae BO3MOXXHO OMnepaTMBHOE
nonyyeHue KOPPEKTHbIX ANArHoCTUYEeCKnx
3aK/IIOYEHNN O TEXHMYECKOM COCTOSIHUM M30158UMN
WKnH KPY, suyeek, BbICOKOBOJIbTHbIX BbIKIOUYATENEN,

- ) N NOAKTIOYEHHbIX K 4yerkaM KabenbHbIX IMHUMN.

Ang aTnx uenen 06bI4HO NCNOMb3YIOT Tpy Hanbonee apdeKkTUBHbIX MeToaa 60pLObI
C MOMEXaMu, peann3yemMbix TOSIbKO NMPU CUHXPOHHOW MHOrOKaHasIbHON perncTpaunm:

— MeToa.KOHTPONS pasHWLIbl BO BPEMEHW MPUXOAA UMMY/IbCOB YaCTUYUHbLIX Pa3psaoB
K pa3HbIM AaTumkaM, METO/, Yallle BCcero Ha3biBaeMbi «time of arrival».

- /MeTon cpaBHEHUSI aMMUTYAbl MMMY/SbCOB YaCTUYHbIX Pa3psaoB, YeM Aasiblue
JATYUK OT MecTa aedekTa, TEM MeHblUe ByaeT aMnauTyaa UMMysbCa.

- MeTtoa KOHTPONS YaCTOTHbIX CBOWCTB WMMY/bCOB YacCTU4YHbIX pa3psigoB. Yem
6onblegbyneT pacctosiHMe oT MecTa AedekTa A0 AaTyuMKa, TEM HMke ByaeT 4yacToTa
PErMCTPMPYEMOro MMMy bCa.
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MOHUTOPUHI u3onaumm KPY

OBOPYIOBAHME AJ19 MOHUTOPUHIA TEXHUYECKOIO COCTOSAHNS
n3onaunmn a4eek KPY, BbIKTKOYATENEM M OTXOASALLMX KABENEN

Pene mapkn «IDR-10» (Insulation Diagnostics Relay)
npeaHasHayeHo A1 OnepaTUBHOrO KOHTPONS COCTOSIHUS
msonauum wuH KPY 6 + 36 KB, sueek, oTxoaswmx
kKabenbHbiX AMHUK. OueHKa cocTosHUS u3onaumm KPY
OCYLLECTB/SIETCA Ha OCHOBE W3MepeHuss W aHanu3a
pacrnpeaeneHunst YHacTUYHbIX pa3psiaoBs.

YHUKanbHOM BO3MOXHOCTbIO  «IDR-10»  saBnseTtcs
3KCNepTHOe onpeaeneHne Tuna aedekTa, BbiIBNEHHOIO B
M30MAUMM  MNPU  MOMOLWKM  BCTPOEHHOW  3KCMEPTHOM
cuctemon «PD-Expert».

HoctonHcTBOM paboTbl pene «IDR-10» sBnseTcs TakXe TO, UYTO OHO TaKXe
BbINOMHAET CTaHAapTHble  (YHKUMM  WMHOMKATOPA  HaMuMA  HarpsbkeHus  Ha
KOHTPOAUPYEMbIX WKHaX. [py NoMOLLM CBeYEHUA TpeX CBETOAMOAO0B pene nokasbiBaeT
Ha/MudMe BbLICOKOrO HanpshkeHuss B asax, gaxe npu OTCYTCTBUM OnepaTMBHOIO
HaNps>KEHUSIRMTaHWS.

B KkauyeCTBe J[AaTUMKOB YacCTU4HbIX pa3pagoB B KPY MCNonb3yloTca €MKOCTHbIe
OEeNUTENN ), HarnpsbkeHns  (KOHAEHCATopbl  CBA3WM  —  OMOpPHble  U30MSTOPbI),
YCTaHaB/IMBaeMble B HACTO4LLIEee BpeMS Ha WKMHaX Bcex HoBbiX KPY. Ecnn Takme gatumku
B KPY HE yCcTaHOB/€Hbl, TO UX JIEFKO MOXXHO CMOHTMPOBATb Ha MecCcTe TpeX CTaH4APTHbIX
OMOPHbIX,, U30NATOPOB COOPHbIX LWWH, TaK KakK Takne [aTuMKM TakKXKe MOJIHOCTbIO
BbIMONHAKT (PYHKUNN OMOPHbLIX U30NSTOPOB, UMEIOT Takue Xe pasmepbl 1 hopMmy.
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MOHUTOPUHI u3onaumm KPY

CnocoBbl AMATHOCTUKN TEXHUYECKOIO COCTOSAHUA U AE®EKTOB
BbICOKOBOJ1bTHbIX BbIK/TKOYATENEW PA3NIMYHbBIX TUMOB B SYENMKAX KPY

Co3gaTb xopowo  paboTalolyro  cuctemy
MOHUTOPMHIA BbICOKOBOMIbTHBLIX BbIKKOYATENEN,
Bxoaawmx B coctaB KPY, AOCTaTOYHO CNOXHO MO
HECKOJIbKUM MPpUYMHAM:

- B TO BpeMs, koraa BblK/tovaTelb HAXoaAUTCS BO
BK/IIOYEHHOM MOJIOXKEHUN KOHTPONPOBATb MOXHO
TONbKO BCriOMoraTesibHble napaMeTpbl,
HenocpeACTBEHHO  He  onpepenswowme  ero
KOMMYTaALMOHHYO CNOCOOHOCTb.

- Haubonee TSXeENbIM peXMMOM paboTbl BbIKOYATENS ABMASETCH OTK/IHOUYEHUE
Harpy3ku, NpuMyeM COBEPLUEHHO HE O4YeBMAHO, YTO Nt06oe OTK/OYEHUE MpOoU3oMAET
YCNELUHO, BCE 3aBUCUT OT BENTMUMHBI KOMMYTUPYEMOW MOLLIHOCTMU.

- OCTaTouYHbIN TEXHUYECKUIA peCYpC BbIK/TOYATENS ONPEAENSETCS N0 UTOraM aHanmsa
npeablayllen KOMMyTauuu, MO3TOMY HET TMOJIHOM rapaHTuK, 4TO BKJIIOYEHUE
BbIKMIOYaTENS NPOMAET YCMELLIHO, TaK KaK BO3MOXHO U3MEHEHME COCTOSIHUS 3a Nepuon
BPEMEHW MEXAY ABYMSI KOMMYTaLIMSMMW.

[lo 3ToN npuYMHE Ba)XHOE 3HA4YeHMEe MNPUODPETAOT  CMHTE3UPOBAHHbIE
ANArHOCTMYECKME MapaMeTpbl U METOAbl, KOCBEHHO OMNpeaensiowmne TEXHUYECKOE
COCTOSiHME BbIkNtoYaTens. K TakuM crnelyeT OTHECTU METOAbI KOHTPONS BUOPALIMOHHbIX
NapaMeTpPoB B MpoLiecce KOMMYTaLUW, WU KOHTPO/Nb rpacVKOB W3MEHEHWS TOKa B
KaTyLUKaX ynpaBieHus MpMBOAOM BbIK/THOUATENSI.
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MOHUTOPUHI u3onaumm KPY

[TPAKTUYECKAS PEASTIU3ALINA CUCTEMbI AMATHOCTUKM COCTOSAHNS
BbICOKOBOJ1bTHbIX BbIK/TKOYATENEW PA3NINYHbLIX TUMNOB, AYEEK KPY

-

~

J

XOYLIEM (pPeXuMe,

oXXnaas

OnTuManbHas no 06beMy W CTOMMOCTU
cucTeMa MOHWUTOPUHIa BbICOKOBOJIbTHbIX
BbIK/tOYaTENEN AOMKHA 6a3mpoBaTbCa  Ha
0bounx 3TUX MeToaax.

B psine cnyyaeB  BaXHbIM  ABMSIETCS
KOHTPO/Nb  Pa3HOBPEMEHHOCTN cpabaTbiBaHUS

KOHTaKTOB a3 BbIK/TOYATENS. ans
onpeaeneHns 3TOro napaMeTpa [A0CTaTO4YHO
KOHTPONMPOBATb TOKM Harpysku,

KOMMYTUpYyEMble BblkNtouyaTenem. [losBneHune
WIM  WUCYE3HOBEHME CUrHANOB Ha BbIXxoAde
TpaHCOPMaATOPOB TOKa FOBOPUT O 3aMblKaHWUW,
WX pa3MblKaHUM KOHTAKTOB BbIK/OYATENS.

Cucrema MOHUTOPUHIA BbICOKOBOJIbTHbIX BbIK/IlOYATENEN MOCTOSSHHO HaxoAuTCS B
nosaBneHNA TOKOB B COOTBETCTBYHOLMX KAaTYLIKaX

ynpasaeHus. pu nosiBneHun noboro Toka YNpaBfeHUS HAYMHAETCS perucTpaums
CUrHaNnoB C BbICOKOW 4acCTOTOM, TaK KakK MPOLIECChbl B COBPEMEHHbIX BbIK/IOYATENAX
MPONCXOAST OYeHb BbICTPO. lMNocne 3aBepLIeHNss KOMMYTaLUMK NonyYeHHas MHdopMaLmst
obpabaTbiBaeTCcs, aHanM3npyeTcs, U (GopMUPYETCSA 3aK/THOYEHUE O TEKYLLEM COCTOSIHUM
BbIK/IOUATENS, O BO3MOXHOCTM €ro JanbHenweln paboTbl, peanusauun cneayroLLero
LKA paboTbl «BKTHOYEHNE — OTKIOYEHNE,

CucteMbl MOHUTOPUHIra 060pyA0BaHNS NOACTAHLMM
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MOHUTOPUHI u3onaumm KPY

«3I» — NEPEHOCHOW MPUBOP ANATHOCTUKWN U NEPUOANYECKOrO
MOHUTOPWUHIA S4YEEK KPY 1 NPUCOEAMHEHHBLIX KABE/bHbBIX JTMHWN

100 07.05.2014 10:24 |1
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ONS PErncTpaumm 1 aHanmsa YaCTUUHBIX pa3psaoB B suerkax KPY.

Ana ypobcTtBa nonb3oBaTenen «3i» paboTaeT B Tpex pexumax —
WHOMKATOP, AMarHOCT U 3KCNepT.

[pnbop ocHauweH cunTbiBaTeneM MeTok «RFID», uTO no3sonsieT
NpoOBOANTL MU3MEpeHus Mo 3apaHee C(POpPMMPOBAHHOMY MapLlIpyTy
NnepcoHanoM, UMeLWMM MUHUMasbHYIO ANArHOCTUYECKYIO MOArOTOBKY.
3aperucTpmpoBaHHass MHGOpMauns nepedaeTca B KOMMbOTEp, rae
aBTOMaTMyeckn obpabaTtbiBaeTcd W coxpaHsetrcd. [lo  uToram
NPOBEAEHMS U3MEPEHMIA MPOrpaMMON aBTOMAaTMYeCKM (OPMUPYHOTCS
OTYeTbl O COCTOSIHMM 0bOopYAOBaHMS.

TakuMm obpasom peannsyeTcy adpeKkTMBHas cucTeMa
NepuoanNYecKoro MOHUTOPUHra coCToAHUA KPY.
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CucrteMbl ANArHOCTUYECKOro MoHUTopuHra KPY>

CuCTEMbl MOHUTOPUHIA 060pYyA0BaHMS MOACTAHLMIA
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MOHUTOPUHT U3onsauum KPY>D

HAMBOSEE YACTO BCTPEYAIOLLUMECS AE®EKTHI B M3018UMn KPY3,
MOWCK KOTOPbIX MOXET OCYLLECTBASITLCS MO YACTUYHBIM PA3PSIAM

e w B npouecce pabotbl KPYD moryT

BO3HMKATb HOBble pAedekTbl B
M30M159UMM, a MOryT nposIBUTLCS
nedexTol, 3a/10)KEHHbIe B
KOHCTPYKLUMIO NPU  U3roTOBSIEHUU
obopynoBaHus.
Hanbonee 4acTo
\ ) BCcTpevatowwmecs gedektbl B KPY2:

1 — BbICTyn Ha BbICOKOBOMIbTHOM MPOBOAHUKE. [aHHbIM AedheKT NposiBNSETCA Kak
CTaHAApTHAs KOPOHA Ha BbICOKOBOJSIbTHOM 3/1EKTPO/E.

2 —BbicTyn Ha kopnyce kamepbl. [laHHbIM AedeKT NpOoSBNASAETCS KakK YaCTUYHbIN
paspsia Ha 3eMISHOM roTeHuuane.

3 - «[lnaBawowa@s» MeTanIMyeckas 4YacTb, WMeloWas MIOXOM KOHTaKT C
TOKOMPOBOAALLMM  MPOBOAHMKOM. [1poABNSETCS KaK CTAHAApPTHbIA  MiaBatoLLMMI
MoTeHLUna:

4 — CBoBOAHbIE YaCTULbl BHYTPU KaMepbl, HE MMEIoLME KOHTaKTa C NPOBOAHUKOM U
KOpHAYCoM\ obopyaoBaHus. [posiBNSeTca Kak O0OblYHbIN  aedekT BHYTpU o0bbema
N30A9LM1Nn.

5 — TTy3bIpbKM W BKpPaMIEHUS MEXAY 3KPAHOM U U30NSLIMEN.

6 — BkpanneHus n HayrnepoXXeHHbIE y4YaCTKM Ha MOBEPXHOCTU OMOPHOW M30NSLMMN.
dopMa MPosBEHUS 3aBUCUT OT JloKanulauum gedekra.

CuCTEMbl MOHUTOPUHIA 060pYAOBaHNSA NOACTAHLIMM 43



MOHUTOPUHT n3onsuumn KPY>D

CPABHEHWE YYBCTBUTENIbHOCTU METOAOB PEMMCTPALIMM YACTUYHBIX
PA3PAA0B B KPY2 B AMANA30OHE UHF 1 MPY MOMOLLIN AKYCTUKN

UHF-cuctemsbl

AKyCTM‘-IeCKMe CUCTEMDI

© Nowck nedekToB ® Mownck aedekToB
Pelwwaemble
3anaum ® INNokanusauus mecta © Jlokanusauns mecTta
BO3HMKHOBEHUS1 AeDEKTOB BO3HMKHOBEHUSI A€DEKTOB
© MobunbHble YacTuubl 1-2 MM MoObwunbHble YacTuubl 1-2 MM
UyBcTBUTENb- © HenogBwxHble yacTuubl 2-5Mm | @  HenogBwxHble yacTuubl 2-5 MM
HOCTb © TMnaBarowui notTeHuman [NnaBatowmm noTeHuymarn
© BksloyeHWs B N30MSLMIO ®  BknioyeHus B nsonsauuio
Bpewms © 10 5
N3MepeHus 5-10 MuHYT 1 BbicTpee @6 OT 30 f0 90 MUHYT
[TpumeHeHue HapexHble gatymku
Ans npoeeaeHusy 3awmTa oT Nomex HeHagexHble gaTynkm
cTalMoOHapHoro © EBonbuwas 3oHa 3awmTbl ogHUM | ® Bonbluon ypoBeHb NomMmex
MOHUTOPUHra OAaTYMKOM Heobxoanmo MHOro AaT4ymKoB

CuCTEMbl MOHUTOPUHIA 060pYAOBaHNSA NOACTAHLIMM
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MOHUTOPUHT n3onsuumn KPY>D

CPABHEHWE YYBCTBUTENIbHOCTU METOAOB PEMMCTPALIMM YACTUYHBIX
PA3PAA0B B KPY2 B AMANA30OHE UHF 1 MPY MOMOLLIN AKYCTUKN

UHF-cuctemsbl

AKyCTl/I‘-IeCKI/Ie CNCTEMDI

TUNNYHbBIE ® BcTpoeHHble gaTyunkm
TpebosaHus VN BHELLHME AaTuYMKK Ha © Tonbko BHELLHWE AATUMKM
K cucreme pasgenutenu
He BO3MOXHa,
Bopbba ¢ 3aBMCMMOCTb OT BETpa,
YyeHb KTW
nomMexamu © OtieHb aheKTMBHAS ® OoXxasa, kanenu, Budpaunuy,
KOPOHHbIX pa3psiaos
CoxpaHeHune © BO3MOXHO Bo3MoXHO, HO C
AaHHbBIX npobnemamm
AHanu3 u
oKerepTM3a © BoamoxHo @) BO3MOXHO
OaHHbIX

CuCTEMbl MOHUTOPUHIA 060pYAOBaHNSA NOACTAHLIMM




MOHUTOPUHT n3onsuumn KPY>D

BAVAHWE BHYTPEHHWX KOHCTPYKTUBHbIX OCOBEHHOCTEN KAMEP KPY2
HA TMPOCTPAHCTBEHHOE 3ATYXAHUE CUTHAJIOB HYACTUYHbIX PA3PAAOB

0dB I/(-2 dB)
== { }
( \\\ \\\ L \\ L \1 4
(//’“\\\\\\\\\\\\tb I o
FER S
" S 1| (-6 dB)
MMAy/bC 4YaCTUYHOrO paspsiga OT gedekrta B

nsonsiumm KPYD, pacnpocTpaHsSeTcs MO TOKOBEAYLLEN 8 dB)IE . =
wrHe B 06e cTopoHbl. B npouecce nepeMemeHMﬂ('

UMAYALCbl  OTPaXalTCqd  OT  3MIEeKTPOMarHWUTHbIX
HEOAHOPOAHOCTEN, W  MOCTEMEHHO 3aTyxaloT Mo

aMnuTyae.
BbICOKOUYACTOTHLIN  CUTHAN  Haubonee  CUJbHO -
3aTyxaet B 30Hax 3NEKTPOMarHUTHOM

HECTaUVoHAPHOCTK, 0CObeHHO pasaenuTtensx 06bemMoB
(w3ongFepax), B MecCTax noAK/IIYEHNs s4Yeek K
COeAUHUTEJIbHLIM LWMHAM, K 3aMblKaTensM, n T. 4.

MakcumanoHoe paccTosiHue, Ha KOTopoe
pacnpoCTPaHSETCS UMMYNbC OT YAaCTUYHOro paspsaa B
KPY3, obBlMHO He npeBblilwaeT 15 meTpos. Wcxoas wm3
3TOro  onpegensieTca  HeobxoAuMMoe  KOIMYECTBO
NepBUYHbIX AATUYMKOB.
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MoHUTOPUHI nsongaummn KPY>

CTAUNOHAPHBIE AATYMKNA CUCTEM MOHUTOPWHIA 419 PEFTUCTPALIM
YACTUYHbIX PA3PA0B OT AEMEKTOB M30/1ALMN BHYTPU OBbEMOB KPY3

Adatunk  Mapkm  «ACS»  npou3BoacTBa  (OUPMbI
«DIMRUS» gna MoHTa)xa Ha ntoykax obbemos KPYS

AJdatunk  Mapkm  «AES»  npoussoactBa  (UPMbI
«DIMRUS» gna  MOHTaxXa Ha  W30/IMPOBAHHbLIX
pasgenutensx obbemax.
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MoHUTOPUHT n3ongaummn KPY>

YCTAHOBKA CNEUMANN3NPOBAHHBLIX UHF JATYMKOB ANS PEFUCTPALNU
YACTUYHbIX PA3PS10B HA CMOTPOBBLIX OKHAX 3AMBIKATENEN KPYD

YCTaHOBKa  AATUYMKOB  YACTU4HbLIX  pa3psaoB  Ha
CMOTpOBbIX OKHax KPY2 500 kB

YCTaHOBKa  AATUYMKOB  YAaCTU4HbLIX  pa3psaoB  Ha
CMOTPOBbIX OKHax KPY2 110 kB.

Aicnonb3oBaHWe CTaUMOHapHbIX AATYMKOB YaCTUYHbIX
pa3psaoB, YCTAHOBNIEHHbIX Ha 3aBOAE — WU3roTOBUTENE
KPY3
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MoHUTOPUHI nsongaummn KPY>

TOYHAS JIOKALIMS MECTA BO3HWUKHOBEHMWS JEGEKTA MPU MOMOLLM
METOZA «TOA» (TIME OF ARRIVAL) MO PA3HWULIE BPEMEHW MPUXOAA

Mpy nomowM nepeHocHoro npubopa W
CTALIMOHAPHO YCTAHOBMEHHbIX IATUMNKOB.

Mp# nNOMOLM BCTPOEHHOW B  CUCTEMY
MOHUTOPUHra  yHKUMKW, Ang  paboThl
KOTOPOM HY>XXHa CUHXPOHHAs perncrpauus
CUrHanoB CO BCEX AaT4YMKOB.
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MOHUTOPUHT U3onsauum KPY>D

«GIS-DM>» — MOHUTOPUHIT COCTOSHUSA 3/TETA30BbIX
NOACTAHLUMN U MPUCOEANHEHHBLIX KABEJTbHbIX JIMHUIA

\. J

4 ) CucTeMa LIECTM KaHa/bHOrO0 MOHWUTOPUHIA Mapku

«GIS-DM» npeaHa3HayeHa ans HenpepbIBHOroO
KOHTPO/S TEXHUYECKOro COCTOSIHMS 0bopyaoBaHUs C

sanerasoBon  u3onaumen —  KPYD  pa3nnyHoro
MCMOSHEHNS, @ TaKXe AN W3MEPEHUSI YaCTUYHbIX
pa3psiaoB B N3MEPUTESbHBIX 7 CUNOBbIX

TpaHchopMaTopax, BblK/OUYATENAX, KAabenbHbIX TUHUSX.

OTANYNTENBHLIMA TEXHUYECKUMU U anrOPUTMUYECKUMU OCOBEHHOCTAMM CUCTEMbI
MOHUTOPUHra Mapkn «GIS-DM» aesngioTcs:

.. [lpOBEAEHME CMHXPOHHOM pPErncTpauun WMIY/IbCOB YaCTUYHbIX  pa3psaoB
OAHOBPEMEHHO MO BCeM LWeCTU KaHanam npubopa. Ucnonb3oBaHWe TaKoro pexuma
A3ET BO3MOXXHOCTb He TOJIbKO BbISIBUTb Hannumne nedekToB B U30/189UMN, HO U NPOBECTU
OMepaTUBHYIO JIOKaLMIO MeCT UX BO3HWKHOBeHWA B KPYD, aHanusupysa pasHuuy BO
BPEMEHW nNpuxoaa UMMYNbCOB K AaTUMKaM.

e Perncrpaumna CUrHanoB 4YacTUYHbIX Pas3psaoB B KaXXAOM M3MepUTesIbHOM KaHane
npuoepa, «GIS-DM» npon3soauTcs Cpa3y B ABYX 4YaCTOTHbIX AnanasoHax — HF (BY) u
UHF (CBY), T. e. nepekpbiBas WNPOKUIM Anana3oH YactoT oT 50 kly go 1 My, 370
NO3BOJISET OAMHAKOBO YCMEWHO perncTpupoBaTb KakK CBEPXBbICOKOYACTOTHbIE
WUMMY/bCbl, BO3HMKLIME BHYTPWM 060pYAOBaHWS, B HEMOCPeACTBEHHOM 6MM30CTM OT
N3MEPUTENIbHOro AaTumnka, Tak U 6onee HM3KOYACTOTHbIE MMMY/bCbl, BO3HUKLUME Ha
bonbeM yaaneHmn.
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CnCTEMbI ANArHOCTUYECKOr0 MOHUTOPWHIA BCMOMOraTeNbHOMO
060py10BaHNS BbICOKOBOJIbTHbIX MOACTaHLMM

CuCTEMbl MOHUTOPUHIA 060pYAOBaHNSA NOACTAHLIMM
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Cnocob AUCTAHLIMOHHOW NTOKALIMM MECT BO3HWUKHOBEHUS
AEDEKTOB B N30J14UNKN BbICOKOBOJIbTHOIO OBOPYAOBAHNUA

A2 ?
A1 8 ~ )1<2
X4 X\

X
==
S-Loc L

—)

Angd  noncka W fiokauMm  MeCT  BO3HUMKHOBEHWS D,ereKTOB B M30a4Unn
BbICOKOBOJIbTHOIO O60py,EI,OBaHVIFI NCMNOJIb3YETCA MHOIMOKaHaJlbHas annapartypaq,
MMEKLLAA BbICOKYHO YYyBCTBUTEJIbHOCTb U OYE€EHb BbICOKOE BPEMEHHOE pa3pelleHne — B
€AnHnLbl 1 1O HAHOCEKYHA.

ONTUManbHbLIM SBNSETCA UCMOSIb30BAHME YETLIPEX KaHaNbHOM annapaTypbl, aHTEHHbI
KOTOPOM WCTaHaBIMBAOTCA ANS peanusauumn anroputMma «dasnmpoBaHHOM peLLETKU» —
cnocoba nokauum o6BbEKTOB NMPU NOMOLLN HEMOABUXKHBIX AHTEHH.

ONs Ka)xao napbl @HTEHH peLlaeTcs CTaHAapTHas TPUAHIyNaUMOHHAs 33Aadva,
NO3BONAKOLWIAA ONPEeAENUTb HanpaBleHWE Ha WCTOYHUK MMNynbcoB. COBMECTHOE
PACCMOTPEHNE PE3YNIbTAaTOB PELIEHUS YETbIPEX TPUAHTYNALMOHHBIX 334ad MO3BOJISET
ONpeaennTb PacCTOsIHUE 10 UCTOYHMKA UMIMYJbCOB.
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CUCTEMA «S-LOC» A9 3KCMNEPTHOIO KOHTPOJ19 COCTOSAHUS
N3014UM1MN BbICOKOBOJIbTHOIO OBOPYAOBAHUA NMOACTAHLINNA

Ana anarHoCTukyM aedekToB M NomMcka MecT MX BO3HWKHOBEHUS 6blna pa3paboTaHa,
N3roToBJIEHA, CMOHTUPOBaHa Ha noacTaHuuu «lleTpoBckas» cucrtema «S-Loc». Cucrema
Oblna NpoTeCTUpPOBaHa M BBEAEHA B OMbITHYIO 3KCMyaTauumio.

B cocraB cuctembl «S-Loc» BXoAuT:

- YeTblpe aHTeHHbl CBY guMana3oHa 4acTtoT, CMOHTMPOBaHHbLIE Ha OMopax MopTasioB
NOACTaHUMWN, XenaTeNnbHO B LeHTpe NoACTaHUMN.

- Cuctema peructpauum u o6paboTku curHanoB. MOHTUpPYETCS Ha MOACTaHLUMM
MaKCMMalbHO 6IM3KO K aHTEHHaM.

- APM cucteMbl - naHenbHbIA KOMMbIOTEP C LBETHbIM MOHUTOPOM. MOHTUpYyeTCcs B
MOMELLEHUN LLINTOBOW.

- [lporpaMMHoe obecrneyeHrme MOHUTOPUHIA U ANArHOCTUKKM, yCTaHaBMBaeTcs Ha APM
CUCTEMBI.

- TlporpaMmMHOe obecrieyeHne AN  yAaneHHOro KOHTpons. MOHTUpYyeTCs Ha
yOoaneHHOM KOMNnbioTepe, nMmetrowlem ceasb ¢ APM.

- MNepeHocHon npubop ™Mapkm «DIM-Loc», npegHa3Ha4eHHbI AN NPOBEAEHUS
YTOYHEHHOW ANArHOCTUKM U NoKaumn aedekToB B 060pyaoBaHMM NOACTAHLINM,
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YCTAHOBKA BbICOKOYACTOTHbIX AHTEHH /715 BbISIB/IEHUS JED®EKTOB U
MPOBEAEHNA JIOKAUWN OE®EKTOB B BbICOKOBOJIbTHOM OBOPYAOBAHUN

AHTEHHbI ans perncTpaumnm BbICOKOYACTOTHbIX
UMMNyJIbCOB CMOHTUPOBAHbI Ha  OMopax nopTasioB
noaAcTaHunun 7 NOAKMHOYEHDI BbICOKOYACTOTHbIM
KoaKcmanbHbIM Kabenem.
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YCTAHOBKA MPUBOPA «S-LOC» HA TEPPUTOPUK MOACTAHLNN

Bl T

7]
ay
e

Mpnbop «S-Loc» ycTaHaBNMBAETCS Ha NOACTAHLUMWN UCXOAS UX ABYX YC/TOBUN:
- CoepguHuTenbHble Kabenn oT AaTtumkoB (@HTEHH) A0 npubopa AOMKHbI UMETb

MUHUMaABHYIO AJINHY.
- Bce coeauHuTenbHblE Kabenu AoMKHbI UMETb OANHAKOBYIO AJIUHY.

55

CucTemMbl MOHMTOPUHIa 060pyA0BaHUS NOACTAHLMN



YCTAHOBKA ABTOMATU3MPOBAHHOIO PABOYEFO MECTA CUCTEMBbI
«S-LOC» HA LUMTE NOACTAHLIMA

» aTU3MpoBaHHoe pabodee Mecto (APM) cucteMbl «S-LOC» CMOHTMPOBaH Ha
CBO60AHOM MECTE B LUMTOBOM MOACTAaHLMM.

Ha ﬂ‘BOVI MaHeNM pacnonaraeTcsa 3KpaH KOMMboTepa U KnaBuaTypa.
C3aan CMOHTMPOBAH UCTOYHUK MUTAHUS U CPEACTBa CBA3MW.
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CXEMA MOACTAHUMM — OCHOBA 4715 MPOBEAEHNS JTOKALINA

AEGEKTOB B BbICOKOBOJIbTHOM OBOPYZAOBAHNA

r £ S-Loc Manager <USB>
Daiin WHcrpymenTsl Weropua

WHTEHCUBHOCTD YACTUUHbIX Pa3pAA0E Vimnynecsl Kypran
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CucTemMbl MOHMTOPUHIa 060pyA0BaHUS NOACTAHLMN

ans paboThl
CUCTEMBI «S-Loc»
HeobxoaAMMO  CO3A4aTb
MaKCMManbHO  TOYHbIN
NNaH  pacnonoXXeHus
obopyaoBaHus Ha
TeppuTOpUn
noacTaHUMK, W MecCT
YCT@HOBKW @HTEHH.

Ha OCHOBaHUU
3TOro nnaHa O6yger
NPOU3BOANTCS NOKaLMS
MECT  BO3HMKHOBEHMUS
nedexToB.
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KATMBPOBKA TOKALIMOHHBIX AJITOPUTMOB, MPOBEPKA MPUBA3KM
OBOPYLOBAHNA K MNTIAHY MNMOACTAHLNNA

|
£ g
Ana  nposBepkn  paboTOCNoCOBHOCTH
CUCTEMBI " onpeaeneHus
| YyBCTBUTENBHOCTU 7 TOYHOCTU
§| vcnonb3oBanuch cneunanbHo
= paspaboTaHHble KanubpaTopbl — WUCKPOBOM
= 1 Cneunanm3MpoBaHHbIN BbICOKOYACTOTHbI

reHepaTop.
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PE3YNbTATblI ONPEAENEHNSA YYBCTBUTE/IbBHOCTU CUCTEMbI «S-LOC» HA
OCHOBAHWW PETMCTPALN CUTHAJIOB OT TECTOBbIX TEHEPATOPOB

~\
5 80
10 130
20 200
50 600
100 900
250 3000
J

CucTemMbl MOHMTOPUHIa 060pyA0BaHUS NOACTAHLMN

PeanbHas 4yBCTBUTENbHOCTb CUCTEMbI «S-
Loc» onpeaensnacb npv  MnoMowM  ABYX
Pa3/IMYHbIX FEHepaTopoB — WCKPOBOro, C
OTKPbITbIM  pa3psiaoM, W WUMMYNAbCHOMO
BbICOKOYACTOTHOrO, C  3/IEKTPOMarHMTHO
HaBEeAEHHbIM UMMYbCOM.

Pe3ynbTaThl onpeaeneHus peanbHoOm
YYBCTBUTENbHOCTU WU3MEPUTENTbHOW CUCTEMBbI
«S-Loc», nNpy COOTHOLWUEHUW CUrHasn [/lWyM He
XyXxe, 4em 1:2, npuBeaeHbl B Tabnuue.
[puBeAeHHble peanbHble AaHHblE FOBOPSIT O
BbICOKOM YYyBCTBUTENIbBHOCTU WU3MEPUTESTbHOM
YaCTU CUCTEMbI «S-Loc».

Ha OCHOBaHWA 3TUX AAHHbIX o)
YYBCTBUTE/IbBHOCTU CUCTEMA  MOXET 6bITb
NCNoJ1ib30BaHa A4 Haﬂe)KHOl\/’I ANAarHOCTUKH

OMacHbIX nedexktoB B n3onaumm
obopynoBaHus Ha pacctosiHun oo 100 mMeTpos.
bnarogaps HaIMunio BCTPOEHHOM

sKcnepTHon cuctembl «PD-Expert» peanbHas
YYBCTBUTENbHOCTb CUCTEMBbI «S-LOC» MOXET
ObITb elle Bbllle,
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PEANTbHOE PACMPEAENEHUE PA3PSIHON AKTUBHOCTU

BbICOKOBOJ/IbTHOIO OBOPYAOBAHMSA HA NOACTAHLMN «[1ETPOBCKAS»

£ 5-Loc Manager <USB>
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CucTemMbl MOHMTOPUHIa 060pyA0BaHUS NOACTAHLMN

Mo BCEM
3aperncTpupoBaHHbIM
MMMyNbCaM
NpoV3BOAUTCSA
noKaumss  MecT  MX
BO3HWKHOBEHMS.

Kaxabli  MMnynbC
HaHOCUTCA Ha MJaH
NOACTAHLUMM  TOYUKOMW.
LiBeT TOYKU
MOKa3bIBaET
KOJIMYECTBO
UMMY/IbCOB B 3TOW
TOUKE.
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OBPABOTKA 3APEMMCTPUPOBAHHOW MH®OPMALIMN, AHAIN3, MOJTYYEHUE
3KCMEPTHbIX 3AK/IFOYEHUA O AEGEKTHOM OBOPYOBAHUM

Mopsinok 06paboTkn MHMOpMaLMK, NOTYYAEMON C SNEKTPOMArHUTHbIX @HTEHH:

- OT6paKkoBKa UMMY/ILCOB NMOMEX C MUCMOJb30BaHMEM arnnapaTHbIX U anropuTMUYECKUX
CpPeaCTB.

- [lpoBeaeHne TPUAHIYNSAUMOHHBLIX pacyeToB AN onpeneneHnss MecT BO3HUKHOBEHUS
MMIYJ1bCOB.

- BbisBneHne cTabunbHbIX WUCTOYHUKOB pa3p$|.qH0171 dKTUBHOCTMW, 0To6pa>|<eHme
BbIABJIEHHbLIX 30H HA MJjlaHE NOoACTaHUNW.

- Jlokanusaumss MecCT pa3psiiHOM aKTUMBHOCTU C YYETOM peasibHOrO PacrosioXXeHUs
0bepyaoBaHNA Ha NoACTaHUMN,

- Onpeaenenne Tvna aedekta C UCNOSIb30BAaHNEM 3KCNEpPTHON cuctemMbl «PD-Expert»,
BXxoAsLien B coctaB APM cuctembl.

- OnpeaeneHne cTeneHn OnacHOCTU BbISAB/IEHHbIX D,Ed)eKTOB.

- BbisiBneAne cBsi3n pa3psiAHON aKTMBHOCTWU C MapaMeTpaMu OKpYXXalolenh cpeabl u
BPEMEHEM CYTOK.

- [lpyn HeobxoAMMOCTM YTOYHEHME MeCT pacrnosioXeHunss aedekToB npu MOMOLLM
nepeHocHoro npubopa «DIM-Loc», Bxoasero B COCTaB CUCTEMbI «S-Loc».

CucTeMbl MOHUMTOPUHIA 060pYAOBaHNA NOACTAHLIMIM 61



[MEPEABVYXHAS NABOPATOPUSA C CUCTEMOW «PD-MAP» HA
OTKPbITOM NOACTAHUMKM 110 KB

CucTemMbl MOHMTOPUHIa 060pyA0BaHUS NOACTAHLMN

NabopaTopus «PD-Map»
ans onepaTUBHOM
AVNArHOCTUKM n30nunn
BbICOKOBOJIbTHOIO
obopyoBaHMa NOACTAHLNNA.

JTabopaTtopus 3ae3xaeT
Ha TEPPUTOPUIO
NOACTAHUMM U AQHTEHHbI
NEerko  nepeeBoasATcs B
paboyee nonoxeHue.
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JIOKAUMSA MECT HAXOXOEHUS MCTOYHUKOB BbICOKOYACTOTHbIX
UMNYJIbCOB HA NoACTAHUMK 110 KB

i KaHan 1
i i dBm
g |_
. —®
N og. AR AT
*7 N | e Rl * *
2N A- SV L
L !
[ ™ | i
L | 3 I ///
i ﬁ I 4
. 5 | /
L | : !
= -
-80 - 1 i L i | i I | L i i h::-_i_—_m | i
45" ap® 135" a0 225" 270" 13" 360
IHepruA=1283MKBT"c  AMNAMTYAa=-18,3dBm  Kon. HMn.=669 50 [u: 45 % 7/ 100 My: 55 %

CucTemMbl MOHMTOPUHIa 060pyA0BaHUS NOACTAHLMN

[pumep BblsIB/IEHUS
AebeKkToB TUMA «M/ABAOLLMNA
NoTEeHUMAN» WU <«KOPOHa» B
OAHOM ObbekKTe.

2T pedekTbl 006blYHO He

onacHbl AN 3KCnayaTauum
BbICOKOBOJIbTHOIO
obopyaoBaHus.

63



