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1 BBepaeHue

1.1 Ha3HauyeHHe

Cuctema «CDM-30» (Cables Diagnostics Monitor) npegHasHayeHa ANnA MNOCTOSHHOTO
MOHWUTOPUHIa TEXHMYECKOro cocTtosHuA wusonaumm o 30 KabenbHblXx AWMHWI nog paboymm
Hanps)keHnem. OnpegeneHne TEXHUYECKOro COCTOSHUS KabesbHbIX JIMHWI OCYLLECTBASETCS Ha
OCHOBE perncTpaumu, n aHaansa MHTEHCMBHOCTU U pacnpeneeHna MMMNYNbCOB YaCTUYHbIX Pa3paLoB
B M301ALMUMN.

N3mepeHne npousBoaMUTCA MpPU  NOMOLLM

cneynanmsnpoBaHHbIX A3aTYNKOB. JaTtumk anA

Cables Diagnostics Monitor | perucTpauum YaCTMYHbIX pa3paaos MOXKeT
RS 3
; ; / MOHTMPOBATLCA HAa NPOBOAHMKE 3a3eM/IEHUA IKPaAHa
Kabena («RFCT-1», «RFCT-4», «RFCT-7»), B pa3pbiBe

uenn 3asemneHuna («SCM-1»), uAM e B Uenu

3a3emMeHns €MKOCTHOro AaTYnKa («CC»).
KOHKpeTHbIM TN JaTuymMka BblbMpaeTca ucxogs U3

TMNa U ocobeHHOCTe MOHTaXKa KabebHbIX TMHUNA.

PucyHok 1 BHewHuii Bug npubopa «CDM-45»
B cucteme «CDM-30» peanusoBaH Habop

CaMbIX COBPEMEHHbIX CPeaCTB U MEeTOA0B OTCTPOMKHM
OT BHelWHUX nomex. bnarogapa BcTpoeHHOM B npubop 3KcnepTHOW cucteme «PD-Experty,
aBTOMaTUYECKM NPOU3BOAMTCA OLEHKA HE TONIbKO YPOBHA YaCTUYHbIX Pa3psaaoB, HO U onpeaenseTca
TMN N MmecTo gedeKTa B U30/1AUMN KabenbHON AnHUMN.

Mcnonb3oBaHMe MHOrokaHanbHoro npubopa «CDM-30» no3BosAeT, C O4HON CTOPOHbI,
CHWM3UTb 3aTpaTbl HA CUCTEMY AMArHOCTUKM, U3 pacyeTa Ha OA4MH KOHTpOAMpyemblit Kabenb. C apyroi
CTOPOHbI, 3TO AaeT BO3MOXKHOCTb 3QDEKTUBHO OTCTPAaMBaATLCA OT HABOAOK BbICOKOYACTOTHbIX NMOMEX
Ha KOHTPOAMPYEMbI Kabesnb, KoTopble B yc10BUAX 60blumx KPY o4eHb 3HaUMTENIbHbI.

Cuctema «CDM-30» MOXKeT MOHTMPOBATbLCA Ha peferMHom wuTe, 6e3 MCcno/ab3oBaHUSA
CreumanbHOro 3aWmTHOro Kopnyca. Ecnm npegnonaraetca MOHTaXK CUCTEMbI BHE MOMELLEHUS, UK B
CNIOXKHbIX YCNOBUSAX, TO HEOBXOAMMO MCMNO/Ib30BAHME 3aLWMUTHOTO WKada C NOAOrPEeBOM.

Bce ckasaHHOe npo npubop «CDM-30», Kpome cneumasbHO OTMEYEHHOro, CrpaBeaiMBo U
ana npubopos «CDM-45», «CDM-15». [naBHoe oTinuMe NpubopoB - KOJIMYECTBO KaHa/oB
perncTpauum YacTMUHbIX Pas3pALoB U, C/Ief0BaTeNbHO, MAaKCMMANbHOE KOJIMYECTBO KOHTPOINPYEMbIX
Kabenei.
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PucyHok 2 BHewHuit Bug, npubopa «CDM-15/P»

«CDM-15/P» - oTnuyaetca oT npubopa «CDM-15» Tem, u4to npubop «CDM-15/P»
npefHa3sHayeH He ANs NOCTOAHHOrO, a A1 KPaTKOBPEMEHHOIO MOHUTOPUHIA, MO3TOMY BCTPOEH He B
MOHTaXKHbIV WKad, a B TPAaHCMNOPTUPOBOYHbIN Kelc. B Komniekte ¢ HUM MOCTaBAAOTCA AATYUKU U
Kabenu, TakxKe ynakoBaHHbIe B OTAE/IbHble KEeMCbl.

1.2 Omnucanue npuoopa «CDM-30»
OCHOBHble TexHuyeckMe napameTpbl npubopa «CDM-30» npuBeadeHbl B Tabauue
«TexHunyeckme napameTpbl npubopa «CDM-30»:

Tabauuya 1.1 TexHUMuecKue napametpbl npubopa «CDM-30»

Ne TexHMYECKUI NapameTp 3HayeHune

1. KonnyecTBo KabesibHbIX IMHUIA, KOHTPOAUPYEMbIX OAHUM Npubopom | Ao 30
Konunyectso KabenbHbIX IMHNI, KOHTPOAMPYEMBIX OAHUM Npnbopom | ao 45
CDM-45
KonnyecTBo KabesbHbIX IMHUIA, KOHTPOANPYEMbIX OAHUM Npubopom | ao 15
CDM-15
Pabouee HanpsKeHWe KOHTPOMPYEMbIX KaBenbHbIX IMHUIA oT 3 KB u BbiWwe
YacToTHbIV AManasoH perncTpmpyembix Mmnyibcos, MIL, 0,5+10,0
OnHaMmunyeckmii AnanasoH BXogHbIX CUrHanoB npubopa, dB 70

<,
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«CDM-30», «CDM-45», «CDM-15», «CDM-15/P» Pykosodcmeo no sKcnayamayuu
Ne TexHU4ecKnit napameTp 3HayeHune
5. NHTepdelic cBa3m npnbopa c KOMMNbOTEPOM RS-485
USB
Ethernet (mHoromozoBoe
WAn ogHOMOA0BOE
ONTOBOJIOKHO C
pa3bemom SC)
6. Ob6bem NamATM ANA XPaHEHWUA apXMBA BbINONHEHHbIX n3mepeHnin YP B | 256
Kabensax, M6
7. KonnuecTtBo BCTPOEHHbIX BbIXOAHbIX pene yrnpasaeHua (cyxoit 3 (250 B, 6A)
nepeKknaHOM KOHTAKT)
8. HanpsaxeHue nutaHma, Boabt 90-260 B nepemeHHOro
HanpsaeHna (50/60 u),
120-370 B nocTtoaHHOro
HanpAXeHUs
9. JonycTMmblii AManasoH HanpAXeHUs Ha BXO4Ee BHELLHeN 5 + 240 B nepemeHHOro
CMHXPOHM3aLMn HanpAXeHna
10. lapaHTMIHBIA CPOK Ha NpMBOpP M JATUYMKM 12 mecaues
11. Bpemsa sakcnayaTaumm npmbopa He meHee 10 net
12. labapuTHble pasmepbl Npubopa 63 MOHTaXKHOro WKada, MM 290 x 215 x 80
FabaputHble pa3mepbl npubopa 6e3 moHTaxkHoro wkada CDM-15, 290 x 215 x 50
MM
13. [dnana3oH pabounx Temneparyp, rpaaycos -40 + +60

1.2.1 Pexxumbl pa6b0Thl CBETOAHOL0B IpUOOPa

Mpnbop «CDM» nmeeT 3 cBeTOAMOAA, ONUCHIBALOLWMX COCTOAHME Npubopa:

1.

2.

3.

Onopn coctoaHuA npubopa (Status, 3eneHbiit). TOPUT NOCTOSSHHO MPU HOPMaIbHOM
COCTOAHUM npubopa. BbicTpo (npumepHO 2 pasa B cekyHay)
BK/lOYaEeTCA/OTKAOYaEeTCA MpU OWKMBKe MAM HeucnpasBHOCTM npubopa. MeaneHHo
(NnpumepHO pas B 2 ceKkyHAbl) BKAKOYAETCA/OTKAOYAETCA BO BPEMs perncrpaumm
3amepa. He roput — npnbop BbIKIOYEH UAN HEUCNPABEH.

Ovon TpeBoKHOro coctosHMa (Warning, entbiit). TOpUT NOCTOAHHO MpwU
NPEBbILEHUN TPEBOXKHOrO MNopora M HeAOCTUNKEHUM aBapuiHoro. Mpu Hanuuum
NpeBbileHMA aBapUNHON FPaHNULbl — OTKAKOYaeTCA.

[vop aBapuitHoro coctoaHus (Alarm, KpacHbliit). FOPUT NOCTOAHHO NPWU NPEBbIWEHUM
KOHTPOAMpPYeMbIMKM NapameTpammn YP ycTaHOBNEHHOWN aBapUIMHOM rpaHuLbI.

Mpnbop CDM onunmoHanbHO BbIMNYCKAETCA B MOHTAXXHOM LWKady C BHELWHeN CBETOAMOAHOM

MHAMKaumnen. CseToAmoabl PaCNONOMKeHbl Ha ABEPU MOHTaXKHOro wkada, oAuH csBeToAMod —

3eneHbiii 1 15 nnm 30 ceeToaMoA0B — B 3aBUCUMOCTU OT MoAndUKaLMmn Npnubopa — KpacHbIX.

3eneHbllt cBeToaMoa nosTopaeT GYHKLUMOHANbHOCTb cBeToAMOoAa «Status» pacnonoXeHHoro

Ha Kopnyce npubopa. MHANKAUMA KPaCcHbIM CBETOANOAOM OTHOCATCA K OTAE/NbHOMY KaHany npubopa

— Kabento nam ¢a3e Kabena B 3aBMCMMOCTU OT ero Tuna. KpaCHbIIZ cgeToamnon BHeLLHeMN MHOUKaunn

nmeeT 3 perkrMma paboTbi:

GO
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OTK/IIOYEH — COCTOAHWNE M30aALMM Kabens (dasbl) B HOpme;
mepuaeT — napameTtpbl YP Kabensa (dasbl) NpeBbICMIM TPEBOMKHbIA MOPOr, HO He
npesbICUAN aBAPUNHDIN;

3. ropwuT NOCTOAHHO — NapameTpbl YP Kabena (basbl) NpeBbICUAN aBapUIAHbIA NOPOT.

PucyHok 3 «CDM-30» co cBeToaMoAHOU UHAMKALMeEN

1.2.2 Pexxumbl pa6boThI peJjie npuéopa
Mpnbop «CDM-30»umeer 3 pene:

1. Pene coctoaHus npubopa (Status). Mocne BKAOYEHMA NPUBOP NEPEXOAUT B PEXUM
TECTUPOBAHUA U NPOBEPKU BXOAHbIX KaHanoB. ECAM Bce MPOBEPKU BbIMO/HEHbI, U
npubop nepelLen B pexMm MOHUTOPUHIA BKAloYaeTcsa pesne Status. Pene nocTosHHO
BK/IIOYEHO NPU HOPMaANbHOM  pexume paboTbl npubopa. Mpu BO3HUKHOBEHUM
OLWMBKN N NPU BbIKAOYEHUN NPUOOPA KOHTAKTbl pesie NepeKkIyaoTca B UCXo4HOe
NoJIOXKEHMe.

2. Pene TpPeBOMKHOroO COCTOAHMA M3MepAeMbIx napameTpos (Warning). Pene 3ambikaeTca
NPV NPEBbILLEHNUU KOHTPONMPYEMbIMM NapaMeTpaMmn Nopora TPEBOXKHOIO COCTOAHUSA
M HepoOCTUXKEHMM Mopora aBapuiHOro coctosHua. OAHOBPEMEHHO 3aropaertcs
eNnTblh cBeToAaMoA Ha naHenu npubopa. Pene OTKAOYAETCA NPU  CHUXKEHUM
3HaYeHMI NAapPaMeTPOB HUXKE NOPOora TPEBOXKHOIO COCTOSHUA UM NPU NPEBbILWEHUN
nopora aBapuMHOro COCTOSHUSA.

3. Pene aBapuMHOro COCTOAHMA M3Mepaemblx napameTpos (Alarm). Pene 3ambikaeTcs
NPy NpeBblWEHMM MNOpPOra aBapUMHOro cocTtosHMA. OLHOBPEMEHHO 3aropaetcs
KpacHbIM cBeToaMo4 Ha naHenn npubopa. Pene OTKAOYAETCA NPU CHUMKEHUU
3HaYeHuA NapameTpa HUXKe nopora.

Mpnbop «CDM-30» nmeet 4 cBeToANOAa, ONUCbIBatOLWMX cOCTosHNE uHTepdelicoB RS-485 (no
OBa CBETOAMOAA Ha KaxKAabli HTepdelic), Mmetowme AMarHoCTUYECKOe Ha3HaYeHMe:

<D,
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CseToanoabl He ropAT, ecnn uHTepdenc He NOAKNIOYEH;
lMocToAHHO TrOpwUT KpacHbln cBetoauon, ecam Data+ u  Data- wuHTepdeica
nogKA4YeHbl Ha0bopoT;

3. lpomaprmeaeT KpacHbI CBETOAMOA NPWU 3aNpocax U 3e/ieHbli Npu oTBeTax npubopa
NPY HOPMaIbHOM NOAKAYEHUN N HANUYNUN NEPECHINIOK SAHHbIX.

1.3 TlopsAoOK BbINOJIHEHUS Pa6boT
MpoBeaeHne MNOATOTOBUTE/NbHLIX K 3KCMAyaTauuum paboT NpousBOAMTCA B C/eayolei
nocaeA0BaTeNbHOCTH:

e MoHTax U noakAoYeHne npubopa cornacHo MHCTPYKLMM NO MOHTaxy v n.1.4;

e YCTaHOBKA Ha NepeHOCHOW AN CTaLMOHAPHbLIN KoMNbtoTep nporpammbl CKU;

e Hactpomka cBA3M cornacHo PykoBoactBy nonb3osatena MO  «CKU»  mexay
KOMMbIOTEPOM M NPUBOPOM;

e HacTtpoiika npmubopa cornacHo n.3 n cxeme PY;

e KannbpoBKa uamepuTenbHbIX Uenen cornacHo n.1.6 u MHCTpyKUMM nonb3oBaTesna
reHepaTopa KanMbpOBOYHbIX UMMY/IbCOB.

Mocne BbINONAHEHUA 3TUX PaboT NpMbop Nyylle OTKAUYUTL (MM OCTAHOBUTbL MOHUTOPWUHT) A0
BBOZJA BCEX KOHTPONMPYEMbIX KabenbHbIX MHUIA Noa, paboyee HanpsaxKeHue, T.K. Npubop He umeer
KaHa/NioB KOHTPOASA Ha/AWuMA HanpaxeHua B Kabene, W, WU3MepeHMA, Npou3BeAeHHble Ha
OTK/IIOYEHHOW /IMHWUWU, MOTYT NPUBECTU pPacyeT CKOPOCTU W3MeHeHus napameTpoB YP K
HEKOPPEKTHbIM pe3y/sbTaTaM. BO3MOMHO TaKKe YacTUYHOE OTKAKYEHME MOHUTOPUHra — npwu
MOMOLLM OTKAKOUYEHWNA YaCTN KaHaNoB.

1.4 MonTax npu6opa «CDM-30» Ha o6 beKTe

Npeonorma ncnonbsosaHus npubopa «CDM-30» npegnonaraeT ero MOHTaXK B €CTECTBEHHOM
y3/1e CUCTeMbl CHabXeHWs 3N1EeKTPUYecKon 3Hepruei. K gaHHOMy y3/ny, UAM OT Hero, NOAXOAUT
HECKO/IbKO BbICOKOBOJIbTHbIX KabenbHbIX IMHUIA C 0BWMM ypoBHEM paboyero HanpsaxeHua. Taknmm
€CTECTBEHHbIMU y3/1aMW  CUCTEMbl 3N1IEKTPOCHAGXKeHUA npeanpuaTuini obbluHOo saBaawTca  KPY,
pas/inyHble KabenbHble cOOPKK, MOACTAHUMN U T. A.

Ha Karkgom KoHTponmpyemMom Kabene, B pa3pbiBe 3a3eMSIOWEN KUMbl, MOHTUPYETCA OAWH
OAaTYNK Mmapkn «SCM-1». Ecan gobaBneHmne A4O0NONHUTENBHOIO COEAUHEHNA HEAO0MYCTUMO, BO3MOKHO
NCNo/sib3oBaHMe AaTYMKK MapoK «RFCT-1», «RFCT-4», « RFCT-7». B cny4yasx, Koraa Kabenb He nmeer

3a3eMnieHnss O6pOHW WAW  MOAKNIOYEHME K HelW HEBO3MOXKHO, HeobxoaMmMo WCNonb3oBaTb
KOHAeHcaTopbl cBA3M Mapok «CC-10», «CC-15», «CC-20» anAa nOAKNHOYEHMA HENoCPeacTBEHHO K

TOKOBeAylLLel Kune Kabens.

Mpy NOMOLLM AaTYMKOB NPUBOPaA KOHTPONMPYETCA U30NALUA OTXOAAWEN KabenbHON NNHUNK,
BK/lOYAs BCE 3J/IeKTPUYECKME YCTPOWCTBA M annapaTtbl, MOAKAOYEHHble K AWHUKU. oad, Taknmu
yCTpOMCTBAMM M annapatamu  MNOHUMAKTCA  coeAuHUTEeNbHble  MyQTbl, BbICOKOBOJIbTHbIE
BbIK/NOYATE/NIM U CTAaTOPbl 3/1IEKTPUYECKMX MaLUMH, HEmnocpeacTBeHHO, 6e3 TpaHchopmaTopoB W
PEaKTOPOB, NOAK/NIOYEHHbIE K KabenbHOW NUHUU. DPPEKTMBHAA AMHA KOHTPOMPYEMOrO y4acTKa
CXEMbl 3/1IEKTPOCHABXKEHWNS 3aBMCUT OT CTEMEHM 3aTyXaHWA YaCTUYHbIX Pa3psaA0B B CUI0BOM Kabene,

HO 06bI4YHO He npesbiwaeT 6000 meTpos.
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Ona adpdekTnBHOM paboTbl npubopa «CDM-30» BCe coeaMHUTENbHbIE KOAKCMANbHbIE IMHUM
OT NepPBMYHbIX AaTYMKOB A0 NpPUBOpa AOMKHLI UMETb O4MHAKOBYIO ANMHY. [lonycTMmoe pa3nnyune B
ONVIHEe CUTHANbHbIX Kabenen He AOMKHO npesblwaTb + 0,2 meTpa. MpeBblleHNe 3TOrO0 3HAYEHUA
MOEeT MPUBECTM K MOorpewHoctn B paboTe cuctembl anddepeHLManbHON ANMArHOCTUKKM, Koraa
npou3BoAMTCA BblABNEHWE Kabens, B KOTOPOM BO3HMK AedekT B usonauuun. Jonyctumaa ANMHA
KOaKcuanbHbIX Kabenein — go 100 meTpos.

MoHTax npubopa Npon3BOANTCA B MeCTe, Kyaa yA0OHO CBECTM BCe KOAKCUanbHble Kabenun ot
NepBUYHbIX SATYMKOB. B 3TO Ke mecTo HeobxoAMMO NPONOXKUTL Kabenb NUTAOWEro HANPAXKEHUA.
Mpu BKAOYeHUWM npubopa B MHOOPMALMOHHYIO CeTb OTCO4A [O0/MKeH ObiTb NposioxkeH Kabenb
BHeWHero uHTepderica, Npu nomowm KoTtoporo npubop OyaeT NOAKNHOYEH K MNEepPCOHANbHOMY
KomnbtoTepy. [AdAnHa AuvHUKM  cBA3M  MoXKeT pgocturate 1000 meTpos, nNpuv  MCNONb30BAHUMU
raibBaHW4YeCKM N30/IMPOBAHHOTIO NPOTOKOoNa cBA3M RS-485.

1.5 JlaTyMkKH
Hanbonee TUMMUYHbIE LATYMKM, WUCMONb3yemble C NMPUBOPOM, AATYMKM MapoK «RFCT-7» u
«SCM-1».

Oatunk «SCM-1» MOHTMpYeTCA B paspbiB 3a3emneHuss BpoHW Kabens. Mpu OTCyTCTBUMK
BO3MOHOCTU AO0MOJHUTE/IbHONO COeAUHEeHUA UIN BHECEHUA AONOJIHUTENbHOrO COMPOTUBNEHUA, B
33aBUCUMOCTU OT HEOOXOAMMOro BHYTPEHHErO AMaMeTpa MCNO/b3YTCA AaT4MKM MapoK «RFCT-1»,
«RFCT-4» nnn «RFCT-7».

BHumaHume! fatumku mapku RFCT oaeBaloTCA TONIbKO Ha KUY 3a3eMJIEHUA, TaK KaK OHM

i,

MMeIoT U301ALMI0 HAa HanpaXeHue ao 500 Bonbr.

Ecnn kabenb He meeT 6POHN HEODBXOAMMO MCMNO/b30BaTb KOHAEHCATOPbI CBA3M MapoK «CC-
XX/X», AnAa NOAKNIOYEHUs HEenocpeacTBEHHO K TOKOBeAyllel Kuae Kabena. Bbibop KOHKpeTHOM
MapKM AaTYmMKa 3aBUCUT OT K1acca HanpsiKeHus.

Mpu Hannumm B KabenbHOM NAMHUK ABYX N Bonee
uener  3a3emMNeHMA  YaCTUYHble  paspsagbl  byayT
3aMbIKaTbCA MO BCEM BO3MOXKHbIM NyTAM. YTO 0cOBEeHHO
BAYHO, YaCTU4Hble pa3pAgbl, BO3HUKLLUME B M30ALMMU
PAAOM C NPOTUBOMONOMKHbBIM KOHLOM KabenbHON NHUK,

B OCHOBHOM, ByAyT 3aMbIKaTbCA NO «HAMKaMWwen» Lenu
PMCyHOK4BHeU—|HMﬁ BUA, conpeccopa AnA 3a3eMﬂeHMﬂ, n M3MepEHb| I'IpVI60pOM He 6yp|yT. rOBOpFI
MOAABNEHNA BbICOKOYACTOTHLIX MOMEX WMHbIMMW C/IOBAMM, YYBCTBUTENbHOCTb CXEMbI USMEPEHUSA K

YaCTMYHBIM paspAZamM, BO3HUKAKOWMM B PA3INYHBIX
y4yacTkax KabenbHOM NHUK, BYAET CyLLEeCTBEHHO pa3nnMyaThes.

YMeHbWUTb BAMAHME BTOPOrO0 3a3eMJeHUA 3KpaHa Kabena MOXKHO npuv  NOMOLM
MCMNO/Ib30BaHMA YCTPOMCTB MOAABNEHUA BbICOKOYACTOTHbIX MOMEX, Ha3blBaeMblX COMPECCOPaMM.
BHewWwHWI1 BNA TaKoro conpeccopa npuBeAeH Ha PUCYHKe «PUCYHOK 4». OH npeacTtasnseTt coboi
pasbeMHbIi eppUTOBbLIA CEPAEUYHMK, KOTOPbIA HageBaeTca Ha MPoBOA M «3alenkmpaetcar». lNpu
3TOM MPOBO/, OKA3blBAETCA OXBAYEHHbIM KOJbLLEBbIM GEPPOMArHUTHLIM CEPAEYHUKOM C AOCTaTOYHO

GO
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6onbwnm obbemom. Yem 6onble macca cepaedHuKa, Tem adpdekTnsHee byaeT sKpaHUPOBAHME.
®dunbTp mapku «PD-Filter» Hanbonee maccmseH n 3pPEKTUBEH.

KonbueBoi cepaeyYyHUK BbINOAHAET QYHKUMIO GUAbTPA BbICOKOYACTOTHbLIX MMMY/IbCHbIX
CUTHANOB, ANA KOTOPbIX TaKasa KOHCTPYKLUMA MMEET BbICOKOE CONPOTUB/IEHME. TOKM NPOMbILLNEHHOM
YacToTbl /IETKO NPOTEKAIOT Yepes Conpeccop, a AN BbICOKOYACTOTHbIX CUTHA/NIOB OH MMEET BblCOKOE
npoxoAHoe conpoTma/ieHNe. Yem Bbllle YacToTa MMmnysbca, Tem adPpekTuBHee paboTaeT conpeccop.

Pe3yf|bTaTOM Mcnonb3oBaHMA conpeccopa
[, ]

- — 5 byaeT ABNATbCA TO, YTO HECMOTPA Ha Hajauuyume
@ Tt @ [ABYX 3a3eMNIeHMN 3KpaHa KabenbHOW INHMN, BCe
RFCT I I HES BbICOKOYACTOTHbIE CUTHA/bI ByAyT 3aMbIKaTbCA Ha

3eM/II0 Yepes Hall AaTYMK YaCTUYHbIX Pa3psaaos,

~7 YCTaHOB/IEHHbIA C OAHOW CTOPOHbI Kabens. Bce

MMMY/bChbI YaCTUYHbIX pa3paaos 6yayT

PVICyHOK 5 YcraHOBKa pgatumKa KOHTPONA YaCTUYHbIX

pa3pagos mapku «RFCT» B uenun 3asemneHuna sKpaHa 3aperncTpmpoBaHsbl Hawum U3mepuTenbHbIM
KabenbHoIt NMHUM ¢ ABYMA 3a3emieHnamm

npubopom.

Takaa cxema W3MEepeHUA YacCTUYHbIX PaspaloB B KabenbHOW /AMHMKU, KOTOpaa umeeT
3a3eM/IEHUsI 3KpaHa C ABYX CTOPOH Kabens, NokasaHa Ha PUCYHKE «PUCYHOK 5». B 3ToM cxeme, Ha
NMPOTUBOMO/IOKHOM  KOHLEe KabenbHOW JIMHUM, WCMONb30BaH BbICOKOYACTOTHbLIA  3aLUMUTHLIN
conpeccop, KoTopbii 0603HayYeH 6ykBamu «HFS».

1.5.1 Jdatuuk «RFCT-1»
3TOT AaTUMK ABNAETCA HEPA3beMHbIM BbICOKOYACTOTHLIM TPAHCPOPMATOPOM TOKa.

BHYTPEHHUIN cepAeyYyHMK AaTyMKa BbINOJSHEH B BUAe
LLeNIbHOMO KO/bLa@, YTO MPUHOCUT HeKoTopble HeyaobcTBa npu
MOHTa)Ke AaTyumka. Mo3TOMy AaTYMKKM 3TOro Tuna, 06bIYHO,
MOHTUPYIOTCA CTaLMOHAPHO.

LleHTpanbHOe oOTBepcTMEe AaTyMKa, uYepe3 KoTopoe
npoxoamnT TOKOBeAyWaAa XwWna, WU30/INpoBaHa U AOONyCKaeT

HageXHO M30/1MpPoBaTb UBMEPUTENIbHYIO UENb OT Hal'lpﬂ)-KeHMﬁ

no 500 BonbT.
PucyHoOK 6 [laTuMK 4acTUYHbIX pa3paaos

mapku «RFCT-1»

OcHOBHOE Ha3HayeHMe JaTynKa — KOHTPOJ1b UMNy/Z1bCOB
OT YaCTUYHbIX pPa3pAa0B B 3a3eMNAKOWKUX MPOBOAHUKAX U B YPABHUTE/IbHbIX KOHTYpPaXx. Yawe Bcero
3TO 3a3emadrume uenm WimHonpoBsoa40B, 3KpaHOB, U T. A.

Ona cneumanbHbIX YCNOBUA U3MEPEHUI BbiNycKaeTca moanduKkauma aatynmka mapkm «RFCT-
1», 3aKNO4YeHHaA B MEeTA/I/IMYECKMI Kopnyc. B Takom BMAe ero MOXHO MCMO/1b30BaTb COBMECTHO C
KOHAEHCAaTopaMM CBA3U, KNOAKNAAbIBAA» €r0 NOA KOpMnyc KOHAeHcaTopa.
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1.5.2 JdaTtyuk «RFCT-4»

3TOT BbLICOKOYACTOTHbIM  AATYUK  OTANYEETCA
60NbWIMM BHYTPEHHUM AMAaMETPOM W  Pa3bEMHOM
KOHCTpyKumein. C uenbio obecneyeHna 6e3onacHoOCTU
M3MepuTenbHbIX Uenen, u3-3a 6ONbLIOTO CceyeHus
BHYTPEHHEro CcepAeyYHMKa, BO BTOPUYHYIO OOMOTKY
[AaTYMKa BKAKOYEHbI OFPaHUUYUTENIN NepeHanpPaXKeHUNA.

[atyMk  npegHasHayeH ANA  MOHTaXa Ha

HenTpanu TpaHchopmaTopa M LWMHAX 3a3eMeHun

060py,CI,OBaHVIF|. Kopnyc AaT4YnNKa pa3'beMHbIl‘;1 - U3 2-x
PucyHOK 7 [JaTuMK YacTUYHbIX Pa3pAa0B MapKu

l‘IEBCTel‘;I, AanAa y,CI,O6CTBa MOHTaXXa Ha 31eMeHTax,
«RFCT-4»

MMEILLMX YKECTKOE KpenseHune. BHYTpeHHUNn auameTp

AaTyMKa, 4Yepe3  KOTOpbld  MOXEeT  NpoXoAuTb
TOKOBeAYLW M 31EMEHT KOHCTPYKLMU KOHTPOIMPYyEMOro obopya0BaHNsA, COCTaBASAET 56 MM.

Mpu MOHTaxKe Ha sanemeHTax 0bopyaoBaHWsA, NO KOTOPbIM MPOTEKAET TOK MPOMbILNEHHOM
4acToTbl, COEAMHATL NONOBUHKM AaTYMKa HYXKHO C M30/IMPYIOLLEN NPOKAAAKOW TONLWMNHON A0 3 MM.
3TO HY)KHO AenaTtb ANA Toro, 4Tobbl M3beXKaTb HacblleHMA cepaedvHMKa. Yem 6onblie 6yaer ToOk
NPOMbILINEHHOW YacTOTbl, KOTOPbIM MPOTEKAaeT MO 3/1eMEHTY KOHCTPYKUMM obopyaoBaHuA, Ha
KOTOPOM CMOHTMPOBAH AAaTYMK, TeM 6onblie AOMKEH BbiTb HEMArHUTHbIM U HE NPOBOAALLMIA 3a30p.

MeTannnyeckmii Kopnyc AaTyMka NO3BOMAET YCTaHaB/MBATb €r0 Ha OTKPbITOM BO3ayXxe 6es
AONOIHATENIbHOM 3aLWWMUTbI.

Paboyee HanpsxKeHMe Ha KOHCTPYKUMM 06OpyAOBaHMA, KOTOpPOE AOMyCcKaeTca B MecTe
YCTaHOBKM AaTyMKa, No ycnoBuAM 6€30nacHOCTU He MOKeT 6biTb 6osble 500 BOAbT.

1.5.3 Jdatyuk «RFCT-7»

«RFCT-7» — 3TO pa3beMHblii BbICOKOYACTOTHbIM
TpaHchopmaTop TOKa, C MeHbWwmm 4Yyem y «RFCT-4»
BHYTPEHHMM  AMAMETPOM, HO CO  BCTPOEHHbIMMU
N30/INPYIOLLNUMMU NPoKAaaKamu, O0MyCKaloLWMmm
NpoTeKaHMe TOKa MPOMbIWIEHHOM YacToTbl 4o 50 man
500 Amnep (unm 1000, B 3aBMCMMOCTM OT moaudUKaumm)
6e3 HacblWweHMA cepaeyHmKa.

PuUcyHOK 8 [laTunK YaCTUUYHDbIX Pa3panoB MapKu
«RFCT-7»
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1.5.4 KonaeHcaTop cBsA3u MapKu «CC»

KoHgeHcaTopsl CBA3N MapKu «CC»
npegHasHayeHbl oA PerucTpaumm YacTUYHbIX pPa3pagos
B 3/1IeMeHTax  BbICOKOBO/IbTHOrO  0b6opyAoBaHUA,
Haxo4AaWMXca nog paboyMm HanpsKeHnem. 3To MoryT
ObITb BXOAHble K1emmbl obmoToK CTaTopoB
9NIeKTPUYECKMX MALWUMH PasIMYHOro Tvna, wWuHbl KPY,
KabenbHble IMHUW.

4 1 BennMumHa BHYTpPEHHEN EMKOCTU KoHAeHcaTopa
\AA ) }’z = ' coctaBnaeT, 06bi4HO, 80 NnMKodapasd, XOTA 3TO 3HaAYEeHUe
M He ABNAETCA NPUHUMNNANbHLIM, MPOCTO TaKylo
PucyHoK 9 KoHaeHcaTop cesisu mapki «CC-12/U» €MKOCTb  MMelT  OONbLWMHCTBO  KOHAEHCATOpPOB,
npoAaBaemMbiX Ha MUPOBOM PbiHKe. Hanbonee BarKHbIM

napameTpom KOHAeHcaTopa CBA3N ABNAETCS
CTabMNbHOCTb €ro NapameTpoB.

KoHaeHcaToOp CBA3M MOHTMPYETCA Ha «33a3eM/IEHHOM» OCHOBAHWW, a BEPXHAA TO4YKa €ero
NOAKNIOYAETCA K TOKOBeAylei JAWMHUM, B KOTOPOW Mpeanonaraetca MnpoBOAUTb M3MEpPEHUs
YaCTUYHbIX Pa3pPAL0B.

Ocob6eHHOCTbIO NUCMONb30BaHMA TPAHCHOPMATOPOB CBA3M ABNSAETCA HEOBXOAMMOCTb MOHTAXKa
cneumanbHbIX MNaT WAW  «NPOXOAHbIX» AaTunMKoB Tuna «RFCT». Ecan KoHaeHcaTop NpocTo
CMOHTMPOBATb Ha METaN/IMYECKOM 333E€M/JIEHHOM OCHOBAaHMMU, TO MMMY/AbCbl YaCTUYHbIX Pa3panoB
MPOCTO 3aMKHYTbCA Ha 3EMJIH0.

CywecTByloT ABa cnocoba MOHTaXa KOHAEHCAaTOpPOB CBsi3W. B nepBom cnyyae, npsamo nog,
KOHAEHCAaToOpOM, Ha KpeneHom 604Te, ycTaHaBauBaeTcs AatunmK «RFCT-1», 3aK/JOYEHHbIM B
METaNIMYEeCKNn Kopnyc. Bo BTopom BapuaHTe Nog AaTYMKOM MOHTMPYeTCcA nepexogHaa nnata C
Heob6X0AMMON 3NEKTPOHMKON, Yepe3 KOTOPYH KOHAEHCAaTOp COeAMHAETCA C «3emael». B atom
cnyyae HeobXxo4MMO yCTaHaBANBATb CMELMabHOE U30NPYIOLLLEE OCHOBAHME.

1.5.5 /JlaTyuk «SCM-1»

Jdatunk «SCM-1» npepgHasHayeH ANA perucrpaumm
YaCTMYHbIX Pa3pPsA0B M TOKA YTEUYKU KabenbHON NNHUN.

JaTumMK MMnNynbCcoOB YaCTUYHbIX pPa3pAfoB Mapku «SCM-
1» KOHCTPYKTMBHO BbINOMAHEH TaK, 4TOObl MOXHO 6blN10 Nerko
OCYyLLeCTBNATbL €ro MOHTax B Pa3pbiB Lenu 3asemaatowero

9KpaHa Kabens. B npouecce MOHTaXKa AaTyMKa 3a3emMNatoLLas
una (3kpaH) KabenbHOM NMHUK OTKAKOYAETCA OT «3eMan». Ha

PucyHok 10 latunk mapku «SCM-1»

OCBO6OAVIBLLI€€CFI MeCTO MOHTUPYETCA AaTHUK, a

3a3eMAOWaAn WKWHA Kabena noAKN4YaeTca Ko BTOpOMY
«MNocago4yHOMy MecCTy» AaTymKa. KOHCTPYKTUBHOE WMCMONHEHME AaTYMKa TAKOBO, YTO OH MMeeT
NPaKTUYECKN HY/IeBOE BHYTPEHHee conpoTuBieHne (He 6onee 1 mOM) U moxkeT, 6e3 yxyaleHus
CBOMX NapamMeTpoB, NPONycKaTb 60/blUME TOKWU, BO3HMKAlOLWME, NPU ONPEAENEHHbIX YCNOBUSAX, B

€

333eMIAIOLLLNX XKMUNax KabesbHbIX IMHUNA.
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HeobxogmMmo NoMHUTb, YTo Npubop «CDM-30» He MMeeT KaHana perncrtpauum Haauyua
HanpsakeHUAa B Kabene, T.e. COCTaBNAOWAA MNPOMbIWAEHHON YacTOTbl HE MOMET OblTb
MCMo/s1b30BaHa.

BHumaHue! Ona makcumanbHo 3¢pdekTusHoOM pabotbl npubopa HeobxogmMma yCTaHOBKA

OATYNKOB HE TONIbKO B AAYEMKaX C KOHTPO/IMPYyeMbIMU Kabenamm, HO U B COCE4HUX C HUMMU.
Ha Bcex 3a3emneHUAX 3KpaHa KOHTPOAUPYEMbIX KabenbHbIX IMHUI, Ha KOTOPbIX HE YCTaHOB/IEHbI
OATYNKU, peKOMEHAYEM YCTaHABAUBATb GUAbTP BbICOKMX YacToT TMna «HFS» unu «PD-Filter».

1.6 Kaaub6poBKa

KannbpoBKa namepuTenbHOM CxeMbl NPOM3BOAMUTCA HA KabenbHOW NMHUWN, OTKAKOYEHHOW OT
BbICOKOrO Hanps)KeHua. [ocne noaknoveHMa reHepaTtopa, KabenbHaa AWHUA [O0/MKHA 6biTb
pa3semneHa. KannbpoBKa Hy)KHa, gna TOro 4tobbl Npubop MOr paccymTaTb YyBCTBUTENbHOCTb
KaHana, yTouHUTb paboTy anroputmos anddepeHumaumm MMnynbCcos.

Ona KannbpoBKM HY)KEH MONHOCTbIO HACTPOEHHbIN NPUBOP U KannMbpPOBOYHBIN reHepaTop,
BblAalOWMI onpeaeneHHbln 3apag. Hambonee noaxogdawme reHepatopbl — reHepaTtopbl Mapok «GKI-
1», «GKI-3» npousBogctea 000 «Aumpyc». Takke ana KanaMbpoBKM MOTyT WCNOJIb30BaTbhCA
reHepatopbl mapkm «GKl-4» un «GKI-2» (B moandukauum c peryMpyembiMmyM MapameTpamu
BbIXOAHOTO CWUrHaNa) WAW reHepaTopbl Apyrux npoussoautenei. Huke npusegeHbl Hamnbonee
Ba)KHble MNapameTpbl KaZMBPOBOYHOrO reHepaTopa, BaKHble A8 KaAMOPOBKU M3MeEpPUTENbHbIX
KaHanos npmnbopa «CDM-30».

Tabauua 1.2 Tpebyembie napameTpbl BIXOAHOTO CUrHaNa KaaM6pPoOBOYHOro reHepartopa

Ne TexHnyecknin napameTp 3Ha4yeHue
NHKeKTUpyeMblit 3apag, 10 HKn n 6onee
YacToTa cnegoBaHMAa MMNybCa 500 -3000 Iy,

Hanbonee npoctbim cnocobom ABAAETCA «MNPAMOE» WHXKEKTUPOBAHUE KannbpoBOUYHbIX
MMMNYNbCOB B XWJIbl KOHTPOAMPYyeMoro Kabena. Takaa cxema KanMbpOBKM MOKa3aHa Ha PUCYHKe
«PUCYHOK 11».

GK ™~

'

T RFCT

N

PucyHok 11 KaanbpoBKa cxeMbl U3MEPEHMA YACTUUHDbIX Pa3pAA0B B KabesIbHOM IMHUK

Mmnynbebl ¢ KaIMBPOBOYHOrO reHepaTopa mapku «GKI-1», nam noboro gpyroro, NnoaatoTcs B
OAHY, nAn cpasy BO Bce, ¢asbl KOHTPO/AMPyemoW KabenbHoOW AWHUM. Ha OCHOBaHWM aHanM3a

GO
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BbIXOAHOrO  HanpsaxeHua pgatunmka mapkm RFCT, u3smepeHHoro B MB, paccuuTbiBaetcA
4yBCTBUTE/IbHOCTb N3MEPUTENBHOM CXeMbl B NKA.

Mocne ycnewHor KanMbpoBKM B nNamaTM npubopa MNOABUTCA WM3MEpPEHMe, coaeprkallee
onopHyto pedpnektorpammy. KoapPpuumeHT 4yBCTBUTENbHOCTM KaHA/IAa USMEHUTCA aBTOMaTUYecKu. Mo
BBELAEHHOM A/MHEe KabenbHOM NAMHUKM NpuMbOpP MNoCTapaeTcA YTOUHUTb KOIQOULMEHT YKOPOUEHUA.
Ecnan paccumtaHHOe NpMbopOM 3HaYeHMe OT/IMYAETCA OT BBEAEHHOTO No/ib3oBaTenemM He 6onee yem
Ha 30%, npubop M3MEeHWUT 3HauyeHne KoapouumeHTa. MpoBepPUTb U3MEHEHHbIE 3HAYEHUA MOMKHO
nocne 3anycka ¢yHKuum «Mmnopt KoHdurypaumum» (cm. nn. 3).

3anyck npoueaypbl KanMbpOBKM MPOM3BOAUTCA C TECTOBOrO 3KPaHa MAM C KOMMbIOTEPA NO
nHtepdericam cBaAsn. [pn 3TOM YTOUHAIOTCA XaPaKTEPUCTUKM reHepaTopa KaiMbpoBOYHbLIX
MMNYNbCOB.

1.7 OnpepaesieHUe 30HBI YyBCTBUTEJIbHOCTH IPUOOpaA

Hannune oTpaxkeHua OT AaNbHEro KOHUA /IMHUKM Ha pednekTorpamme, Mnosyv4eHHOW npu
KanMbpoBKe, rOBOPUT O 4YyBCTBMUTE/NbHOCTM nNpubopa K MMMNyabCcam AAHHOro 3apaga, No BCew
NPOTAKEHHOCTN KabenbHON NNHUMN.

an OTCYTCTBUU OTPaAKEHNA MOXKHO NPeanpuUHATL Caeayroumne waru:

e OTKNOYMTL OT OOBEKTa M 3a3eMINTb UCCNeAYEMYIO KabeNbHYH NMHUIO C fanbHew
CTOPOHbI Ha BpemA NpoBeaeHMA TeCTUPOBAHUSA;

e YcrtaHoBUTb conpeccop «HFS» nnn punbtp «PD-Filter» Ha 3a3emneHne akpaHa (6poHu)
C JanbHen cTopoHbl K/;

e [lpoussecTM KannbpoBKy, NogasBas MMMy/AbCbl reHepaTtopa B KabenbHyl NuMHUIO C
AanbHeln oT npubopa CTopoHbl. Mpu 3TOM TOKOBeAyLWME KWUbl KABeNbHOM ANHUK CO
CTOPOHbI AaTYMKa JOMKHbI OblTb 3a3eM/IEHDI.

TaKkan ABOWMHAA KanMbpOBKa YyBCTBUMTE/IbHOCTU M3MEPUTENIbHOM CXEMbl MMEET NPaKTUYECKUI
cMbic/. Bo-nepBbIX, CTAHOBUTCA BUAHO, YTO BHE 3aBUCMMOCTM OT MECTa BOSHUKHOBEHMUA AedeKTa mMbl
3aperncTpMpyem 4YacTuyHble paspagbl NPU MOMOLM AATYMKA, YCTAHOBIEHHONO C OAHOM CTOPOHbI
KabenbHOM /IMHUKU. BO-BTOPbIX, MOXKHO OMpeaennTb aMMAUTYAHbIA KO3PPUUMEHT 3aTyxaHus
MMNYNbCOB B KabenbHOW NIMHMK. ITO NO3BOAUT Bonee NPaBUAbHO ONpPesennTb NOPOroBblie 3HaYeHUA
aMNINUTY4, YacCTMYHbIX Pa3pPsAL0OB, COOTBETCTBYIOWMX TPEBOXHOMY W aBAPUMHOMY YPOBHAM.
YcpegHeHHoe 3HayeHue YyBCTBUTENbHOCTM B 3TOM  CAyYyae [AO/BKHO ObiTb  paccymMTaHo
nonb3oBaTenem.
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1.8 Oco6eHHOCTM McniOIHeHUA «CDM-15/P»

Tabanue «Tabnanua 1.3 TexHU4Yeckme napameTtpbl Nnpubopa «CDM-15/P»:

Tabamua 1.3 TexHnueckue napameTpbl npubopa «CDM-15/P»

Pykosodcmeo no akcnayamayuu

OCHOBHble TexHWYecKMe napameTpbl Npubopa B mMcnonHeHum «CDM-15/P» npuseneHbl B

Ne TexHMYeCKUn napameTp 3Ha4yeHue
1. KonnyecTBo KabenbHbIX IMHUIA, KOHTPOANPYEMbIX OAHUM Npubopom | ao 15
«CDM-15/P»
2. Pabouee HanpseHWe KOHTPONPYEMbIX KaBenbHbIX IMHUIA oT 3 KB n BblWwe
3. YacToTHbIV AManasoH perncTpmpyemblix Mmnyabcos, MIL, 0,5+10,0
4, OVHamnyecknin agmanasoH BXoAHbIX CUrHanoB npubopa, dB 70
5. NHTepdelic cBa3m npmbopa c KomnbloTepom usB
6. Ob6bem NamATM ANA XPAaHEHWUA apXMBA BbINONHEHHbIX n3mepeHuii YP B | 256
Kabenax, M6
7. HanpsaxeHue nutaHma, Boabt 90-260 B nepemeHHOro
HanpsaxeHua (50/60 u),
120-370 B noctoaHHOrO
HaNpPAXKeHus
8. JonycTMmblii AMana3oH HanpAXKeHWA Ha BXO4Ee BHELLHeN 5 + 240 B nepemeHHoOro
CUHXPOHM3aLMn HanpAXeHna
9. lapaHTUIHBIM CPOK Ha NpMBOpP M JATUYMKM 12 mecaues
10. Bpemsa skcnayaTaumm npmbopa He meHee 10 net
11. FabapuTtHble pasmepbl npubopa «CDM-15 /P» B 520 x 435 x 230
TPAHCNOPTUPOBOYHOM Keice, MM
12. [dunana3oH pabouunx Temnepatyp, rpaaycos -40 + +60

Pexum paboTbl CBETOANOAHON MHAMKAUMKU ucnosHeHna CDM-15/P cooTBeTcTByeT BHeELIHEeMN
CBETOAMOAHOMN MHANKALMK Npmnbopa B CTaLLMOHAPHOM UCMOAHEHUN.

BbiBOAbI pene n nHtepodeica RS-485 Ha amueBon naHenn npubopa OTCyTCTBYHOT.

[na obecneyeHns paboTbl BHELHEN CUHXPOHU3ALMM HEOBXOAMMO NOAKNOYNUTL MPOBOAHUK C
Hanps»eHnem (pasa) K KpacHOM KeMme CUMHXPOHWM3auuMK. HelTpanb nogKkntoyatb HEO6X0AMMOCTH
HeT. YepHas Knemma CUHXPOHM3aLMWU M301MPOBaHA BO M3bexKaHWe 3amMblKaHMA MPU Cay4anHOWM
owmnbKe nogKkntoueHma. ObasaTenbHO 3a3emaunTe NPUbOP NPU NOMOLLM Kabena NUTaHuA.
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2 061ue BONPOCHI NIPOBeAEeHUs U3MEePEHUH YaCTUYHBIX Pa3psa/oB

2.1 IlapaMeTpsl YaCTUYHBIX pa3pAL0B

YacTMuHbIA paspaf — 3TO WCKPOBOM paspaAf, O4YeHb MaNeHbKON MOLLHOCTH, KOTOPbIN
obpasyeTcAa BHYTPU M3ONALMWU, UM Ha ee NOBEPXHOCTH, B 06OPYyA0BaHWM CPEdHEro U BbICOKOrO
K/1aCCOB HaNpAXeHUA. C TeyeHuem BpemeHHn, nepunoanvyeckm noBrTopArowMeca 4YaCtnyHble pa3pAaabl,
paspyLiaeT U30NALMIO, MPUMBOAA B KOHEYHOM MTOre K ee npoboto. O6bIYHO paspylleHne U3onauum
noJ, AeNCTBMEM YaCTUUHbIX Pa3pPAA0B MPOUCXOAUT B TeYeHMEe MHOTMX MecALEeB, U Aaxe eT. Takum
obpasom, perucrpauma YaCTUYHbIX Pa3pPAAOB, OLLEHKA MX MOLLHOCTU WM MOBTOPAEMOCTM, a TaKXke
NOKanM3auMA MecTa MX BO3HMKHOBEHWA, MO3BOAAET CBOEBPEMEHHO BbIABWUTb pa3BMBaloLLMeCcs
NoBpeXAeHNA N30ALUN U NPUHATL HeObXOoAMMbIe Mepbl ANA UX YCTPAHEHUA.

YTtobbl nNpPaBMAbHO MOHMMATb MPUHUMNBLI paboTbl npubopa Heobxoaumo onpeaenUTb
OCHOBHble TEPMMHbl W WHTErpanbHble MapameTpbl, OMUCbIBAlOWME YacTUYHble pas3pAgbl B
BbICOKOBO/IbTHOM 060pyA0BaHUM.

Bce umetowmeca B mupe cTaHZapTbl no YP onpenenstoT HEKOTOPbIA Habop MHTerpanbHbIX
BE/IMYMH, KOTOPbIE MOFYT PAaCcCYMTbIBATLCA MAN HEMOCPEACTBEHHO U3MEPATLCA MPU TECTe COCTOAHMSA
nsonaumun. CTaHAapTbl pasHbIX CTPAH MOTyT Pas3nyaTbCA B AeTanAX, HO, B OCHOBHOM, B OCHOBHbIX
MOHATUAX OHU COBMAAAMOT.

Bce ctaHgapTbl no YP 6asmpytoTca Ha NOHATUMM «Kaxkyluiica 3apag». Mog «Kaxkywmmca»
3apAAOM MOHMMAIOT TaKOW 3apaf, KOTOpblM HeobxoaMmo AOMNONAHUTENBHO W MIFHOBEHHO
«BMNPbLICHYTb» B KOHTposMpyemoe obopyaoBaHue, 4Tobbl BOCCTAHOBUTb paBHOBECWME, HapylleHHOoe
BO3HMKHOBEHMEM «BHYTpeHHero» mmnynabca YP. B aTom onpeaeneHnmn oveHb BaXKHbIM ABAAETCA TO,
YTO Mbl He 3Haem napameTpbl peanbHOro 3apaga, Hanpumep, BHYTPWU rasOBOro BKAKOYEHMUA, a
nsamepsem (3amepaem) peakuMlo KOHTPOAMPYEMOrO BbICOKOBOJIbTHOIO ObObBEKTa CXembl Ha
BO3HMKWMK YP. 3apag NOTOMY M HA3BaH «KAXKYLLMMCA», T. K. Mbl TaK CYMTAEM, HE 3HAA UCTUHHOIO

3HaYeHuna peanbHoro YP.

N3amepnaeTca Kaxywmiica 3apsg YP B nKn (nuMKo KynoHax). Ecam cnoxutb Bce 3apsagpl,
3aperncTpupoBaHHble B 060pyA0BaHUM 33 OAHY CEKYHAY, TO NOAYYMTCA TOK YP — TOT TOK, KOTOPbI
NPOTEKaeT B TOM L,enn, KOTOPYH KOHTPOIMPYET AaTYMK, AONONHUTENBHO 33 CHET BO3HMKHOBEHMA YP.
B cpeaHem 3TOT TOK ABAAETCA YMCTO aKTUBHbIM W XapaKTepusyeT noTepu B M301AUMKM KU3-33
BO3HUKHOBeHMA YP.

NcTopryeckM BaXKHOM XapaKTEPUCTUKON ABAAETCA «MAKCMMaibHbIN M3MEPEHHbIN 3apagy.
MouTK BCE M3rOTOBUTE/IN BbICOKOBOILTHOIO 060PYA0BAHMNA 40 CUX NOP NOAb3YHOTCA STON BE/IMYMHOM
(ecnn BoobLWE YEM-TO MONL3YIOTCA) MPU MPUEMHBIX MCMbITaHMAX. KOHEYHO, BCe MOHMMAIOT, YTO
HY)XHO WM3MepATb, MPUYEM YTO-TO CTATUCTUYECKM AocToBepHoe. B cTapbix mpubopax craTtUcTuKa
3a/laeTcA BpeMeHeM YyCpeAHEeHMWsA, a B COBPEMEHHbIX Npubopax 3TO pellaeTcA yAaneHunem u3
PacCMOTPEHUA CAYyYalHbIX OAMHOYHbIX BblI6pocoB. Hanpumep, B onpeaeneHMM amepuKaHCKOro
CTaHAAPTa 3TO 3BYYUT TaK: KaMNAUTyAa HaMbonbLlero NoBTOPAIOLLErocs paspsasa npu HabaoaeHUn
NOCTOAHHbIX pa3pagos». CnepoBaTesibHO, 3TOT TEPMUH He MPeAyCMATPUBAET aHaNM3 OTAE/bHbIX
BblbpocoB. YTobbI caenatb 370 onpeseneHme 6onee KOHKPETHbIM, OFPAHUYMMCA Y4ETOM TOJIbKO Tex
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YP, KoTopble noBTOpAOTCA He MeHee 10 pa3 3a cekyHAy. B Hawem cnyyae, Npu 4acToTe NUTAKOLLEN
cetn B 50 repu, mbl Nony4aem, YTO OAUH MMNYNbC AO/IKEH BbiTb He perke, Yem 3a 5 neproaos ceTu.
[na ypob6cTBa NoNb30BaHMA 3TOT TEpMUH Byagem 6paTtb B cneayoleit GopMmyanpoBke: nmnynbc YP
6ynem cumTaTb NEPUOAMYECKM MOBTOPAIOLWMMCA, €CAM YacToTa ero cnefosaHua coctasut 0,2
MMMy/bCa Ha OAMH Nepuos nuTatowen cetu. Janee B TeKcTe napameTp 6yaeT oTpaxkaTbca Kak Qoa.
[na ynobctea nonb3oBaHUA byaem Aenatb 3T0 04MHAKOBO s Atoboi yactoTbl ceTn, 50 1 60 repu.

LleHHOCTb 3TOro napameTpa AOCTAaTOMHO BbliCOKa. MHOrne metoapbl ANAarHOCTUKKM BasunpytoTca
Ha HeM, XOTA KaK OTAE/IbHO B3ATbI/ NapamMeTP OH CKOpPee NJIOXOWN, YEM XOPOLLMIA, NO KpaliHen mepe,
npW NOCTOAHHOM MOHUTOPUHIe nog paboumm HanpaxeHnem. Mbl Mmeem MmHOro obopyaoBaHus, rae
6onbwue (no amnantyae) YP KMBYT ycnewHo rogamm, a Masnble, HO ¢ 601bLLION YaCcTOTOM NOBTOPEHMUA
— 03HAYaloT peasibHyto Npobnemy.

Kak nocumTaTb noTepu BbI3BaHHble YP. ITO MOMKHO cAenaTb AOCTAaTOMHO NPOCTO, BeAb
dU3nYecKM npu  Kaxkaom wumnynbce YP, Mbl  AONONHUTENBHO BMPbLICKUBAEM M3  MCTOYHMKA
MCMbITAaTENbHOTO  HAMPSAXEHUA B KOHTPONMPYEMbIA OOBEKT  «Kaxywmica» 3apag.  3apag,
NHMKEKTMPYETCA MIHOBEHHO M CBfA3aH C KOHKPETHbIM Hanps)XeHWemM nuTalolen ceTu. 3HauuT
3Heprua, KoTopasa A0NoNHUTENbHO BBOAMTCA B 06opyaoBaHmMe (M3-3a) eanHuyHoro YP, pasHa 3apaay,
YMHOMEHHOMY Ha MrHOBEHHOE HanpseHue Ha obbekTe. [anee HyXHO MNPOCYMMMPOBATbL BCe
MMNYAbCbl U NONYYUTb MONHYI 3Hepruio YP. EcAn NONHYIO 3HEPruio NoennTb Ha MOJIHOe Bpems
CYMMWPOBAHUA, TO NOAYYMM MOLLHOCTb YP. ITOT napameTp Ha3biBAETCA «NOTEPUM SHEPrnU Ha
YaCTUYHbIe PaspaabI».

dopmyna:
1 m
P=2x>QxV,
T 3

roe:

P — moLLHOCTb pa3pAagos, BaTr,

T — Bpema HabnoaeHUA, CeKyHA,

m —4uncno HabnaeHHbIX UMMYbCOB 33 Bpema T, u
QiV;— 3Heprua i-ro umnynbca

BnonHe oueBuAHO, uTO, 6asupysAcb Ha $pa3oBOM pacnpeneneHnun Mmnynbcos YP, MOXKHO
paccunTaTb MrHOBEHHOE 3HAYeHWE NMPUIONKEHHOIO HaMpPAMKEHMA, KOHeYHOo, ecin $a3oBas NpPMBA3Ka
MMMY/IbCOB BbINO/IHEHA MPaBMAbHO U AOCTOBEPHO paccymMTaHa MoLHOCTb. OAHAKO COBCEM He Bce
npubopbl pernucTpupytoT ¢asoBoe pacnpeseneHne WMMMYNbCOB, a €ClM 3Ta QYHKUMA B HUX
peannsoBaHa, TO UCMO/Ib3yeMblli AaTUMK YP MOXKET pernctpupoBatb MMMyabcbl YP ¢ ABYX Maun aaxe
Tpex ¢pa3 ob6beKkTa. Kakoe HanpsxKeHue cneayet 6paTb B TaKOM Cay4ae, ¢ Kakon ¢asbi?

[na peweHns 3Toro BONPOCa aMepuKaHCKMI cTaHAapT no YP npegnaraeT UCNob30BaTh elle
OAVH AMNArHOCTUYECKUIA MnapameTp, KOTopbli 4Yawe Bcero HasbiBatoT PDI — «Partial Discharge
Intensity». B 3Tom napameTpe BMeCTO MFHOBEHHOIO HAMPAXKEHMA B MOMEHT MPOXOXKAEHUA MMMY/bCa

€D
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YP, 6epeTca ero AencTBylolLEE 3HAYEHWE, T.€. OAMHAKOBOE HaNpPSAKEHUE ANA BCEX MMMNYNbCOB, a He
nepcoHanbHoOe ANA Kaxaoro. MNpoBoaA cpaBHUTENbHbIE PacyeTbl MOXHO ybeauTbca, YTO UTOroBoe
pasnnuyne napameTpoB, PaccYMTaHHbIX B NEPBOM M BO BTOPOM CAy4yasx, NexuT B npegenax 20 %.
3Toro BMOJIHE AOCTaTOYHO, YTOObI KOPPEKTHO OLLEHUTb YPOBEHb M CTPOUTb TpeHAa. MNMapametp PDI
ABNAETCA OAHUM M3 OCHOBHbIX, MCNO/Ib3yEMbIX ONA OLEHKN UHTEHCMBHOCTU YP B KOHTpO/AMpyeMom
obbekTe.

Mo ob6oum nosnyyeHHbim napameTtpam, PDI n Qoz, npubop «CDM-30» paccunTbiBaeT mpeHo
NN CKOPOCMb pocma (BO CKOJIbKO pa3 U3MEHMUTCS napameTp 3a roa, PDIt u Qpat COOTBETCTBEHHO) U
u3meHeHue (NPOLUEHT OT npeabiayuiero yposHa, PDIj n Qoyj). Bce 3TM napameTpbl TaKKe MOoryT bbiTb
MCNONb30BaHbl A5 OLLEHKMU COCTOAHMA Nt0HOro BbICOKOBONLTHOIO 060pyA0BaAHUA.

HEKOTOpre npakTnyeckne cneunannctol, WUCNONABL3YHOT WU Apyrne napameTpbl, HO UX
npakThyeckaa LeHHOCTb U NPUrogHoOCTb ANA ANarHoCTukKu, No Hawemy MHEHUIKO, CYLLLECTBEHHO HUXKE.
Tem He MeHee, OHU, MHOr4a A0CTAaTOYHO YCrewHo, MPUMEHAIOTCA Ha NPaKTuKe.

2.2 AsropurtMsbl pa6boThl IpUGOpa

BaxkHelwewn 3a,u,al-|e17| ANArHOCTUKKNU COCTOAHMA U30NAULUKM NO NapamMeTpam YaCTUYHbIX
pa3pAapos ABNAeTCA nposegeHune KayecTBeHHOM OLLEHKMW. OHa nwmeet cBoel uenbto
anododepeHLMpoBaTb BO3MOMHbIA TN  AedeKTa, BO3HMKLIEro B M301AUMM, a B uaeane wm
NNOKa/1n30BaTb N MeCTO ero BOSHUMKHOBEHMUA.

Bce m3BecTHble meTobl U cnocobbl AMAarHOCTUKMU COCTOAHUA U30NALUN MOXKHO 06beANHUTL B
ABe rpynnbl.

K nepsoii rpynne OTHOCATCA MeTOAbl, 6a3npyloWmMeca Ha aHaNM3e NapaMeTpoB OTAE/NbHbIX
MMMYNbCOB YaCTUYHbIX Pa3pAL0B. B HMX aHANU3MPYIOTCA aMMAUTYAHbIE M YaCTOTHble MapameTpbl
3aperncTpMpoBaHHbIX MMMNYAbCOB, @ TAKXKE CBA3U MEXAY MMNYyAbCamM, NOCTYNaloWMMKN OT AaTYMNKOB,
YCTaHOB/IEHHbIX B Pa3/INUYHbIX 30HAaX KOHTpo/aupyemoro obopyaosaHuA. OCHOBHOE Ha3HayeHue
MEeTO40B 3TOM rpynnbl — MOBbIWEHWE AO0CTOBEPHOCTU MPOBOAMMbBIX M3MEpPEHUi 3a cyeT Honee

3P PEKTUBHOM OTCTPOMKM OT MOMEX.

Ko BTOpoW rpynne oTHOCATCA MmeToabl, Gasupylowmeca Ha aHanavM3e amMnauTyaHOro W
amnanMTygHo — ¢$a3oBOro pacnpeaeneHusa 3aperncTpMpPOBaHHbIX MMMY/IbCOB YaCTUYHbIX Pa3pAaos.
Llenblo 3TMX MeToAOB fABAAETCA onpeaesneHue TUMNOB MMelLWMXca AedEeKTOB M OUEeHKa BANAHUA
AedeKToB Ha OCTaTOYHbIN PEeCcypc BbICOKOBONLTHOM M30aAUMKU. ITO MeToabl Hanbonee BbICOKOro
YPOBHA AMArHOCTUKM, OTHOCALMECA K 3KCMNEPTHbIM CUCTEMAM, NPUMEHsemble AN NOoAydYeHus
KOHEYHbIX 3aKH04YEHUIA O COCTOSHUM U30NALMUMN.

2.2.1 Ana/siu3 mapaMeTpOB YaCTUYHLIX pa3pAL0B

Mpyv nomowm MeToAOB AaHHOWM rpynnbl obecneymBaetcA HeobxoAMmas [OOCTOBEPHOCTb
NPoOBeAEeHNA pPerncTpaumm YacTUYHbIX PaspAfOB B BbICOKOBO/SILTHOM 060PYyA0BaHUM Pa3UYHBIX
TMnos. Bce 3TM meTogbl, OObIYHO, peann3oBaHbl Ha annNapatHOM YPOBHE, 3a/I0KeHbl B
n3mepuTenbHble NPUHOPbI N3rOTOBUTENAMMN TEXHNUYECKUX CPEACTB.

KaK ye rosopunocb Bbille, OT/IMYME COBPEMEHHbIX MPUOOPOB perncTpaumm YacTUYHbIX
pa3psafoB oT ocumanorpadoB COCTOMT B TOM, YTO BbIxogHOW MHbOpMaumel npubopa asaseTca He
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OCLMNNOIrPaMMa, HyKAatoLanaca B 4ONO/HUTEIbHOM SKCNEePTHOM OLEHKe, a uTorosaa MHGopmaumsa o
KO/INYEeCTBE WMMYNbCOB, OTBEYaloWMX onpeaeneHHbIM TpeboBaHMAM. Becb npouecc oueHKu
napameTpoB MMMYAbCOB MNPOUCXOAMUT B NpMbope B pexMme peanbHOro BpeMeHWU, B COOTBETCTBUMU C
3a/10XKE€HHbIMW B TEXHUYECKYIO YacCTb Npnbopa asiroputMmamm.

Yem npubop coBpemeHHee, TemM 6o/bluee KOAMYECTBO AMArHOCTUYECKMX aNropuTMOB
peannM3oBaHO B €ro TEeXHUMYECKOM W NpPorpammHOM 4Yactu. Yem 6osblue peannsoBaHO TaKuX
anropuTmos, 601bLLIMMK BO3MOXKHOCTAMKU 061aaaeT cneumanmct. 9To NO3BOAAET eMy 3aHMMATbCA He
6eCKOHEYHbIM PYTUHHbLIM MPOCMATPMBAHMEM OCLUMANOITPAMM, 3 ANArHOCTUKOM COCTOSIHUS U30/1ALUK
B NPAMOM ee NOHMMAHUMU.

PaCCMOTpMM Hambonee BaXKHble cNocobbl aHaNM3a napameTpoB YaCTUYHbIX Pa3pAa0B.

2.2.1.1. Bblbop Anana3oHa YacTOT YaCTUYHbIX Pa3pPALOB

OaHMM M3 Hambosiee BarKHbIX BOMPOCOB, BO3HMKAKOWMIA MPUM MPOBEAEHUN AMATHOCTUKU
COCTOAHMA M30/1AUMM MO YaCTUYHLIM paspagam, ABAAeTcA BblI6Op AManasoHa 4acToT, B KOTOPOM
npeanonaraeTca NpPoBOAWUTb M3MEPEHMA MapameTpPoB YacCTUYHbIX pPaspagoB. B atom Bonpoce, B
pPeKOMEeHAAUMAX Pas3nYHbIX GMPM, U3roToBUTENEN AMAarHOCTMYecKoro obopyaoBaHUs, cyllecTsyeT
OYeHb LIMPOKKIA pa3bpoc B MapameTpax 3TOro AnanasoHa YacToT OT COTEH KMaorepL, 4o rurarepu,.

BOI'IpOC Bbl60pa 4YaCTOTHOro Aunana3oHa HeOoA4HO3HayYeH, B HemM €eCTb HECKOJIbKO
NPOTUBOMO/IOXKHbIX aCMEKTOB, KOTOpPbIE nonpo6yeN\ PaCCMOTpPETD.

a) MapameTpbl «KaXKyLLEeroca» 4acTM4HOro paspaaa.

Y10bbl OTBETUTL HA OAMH aCMeKT 3TOro BOMPOCa, HeobXxoAMMO BCMOMHWTbL, KaKue
3NEKTPUYECKME NAPAMETPbl Mbl U3MEPAEM, YTO Mbl CYMTAEM KM3MEPEHHBIM YaCTUYHbBIM PA3PALOM».
EcTecTBEHHO, YTO Mbl HE MOYKEM NPOBECTU KMNPAMbIE» N3MEPEHMUA NapPaMeTPOB YaCTUYHbIX Pa3PAL0B
B n3onaumnmn. CNOKHOCTbIO ABNAETCA TO, YTO pa3pasbl 06bIMHO MPOUCXOAAT HE TO/IbKO BHYTPUM KOpnyca
060pyA0BaHMA, HO M Aaxe BHYTPUM camoli M30nAuUMKM. Kpome TOro, HampsaKeHuA, C KOTOpbIMM
paboTaeT KOHTpoAnpyemoe obopyaoBaHue, 6bIBaeT HACTONbKO BOMbLUMM, YTO HU O KaKUX KMPAMbIX»
N3MEPEHUAX O PEYN HE MOXKET ObITb.

Mocne Kax[oro YacTMYHOro paspaaa BHYTPM 060pya0BaHMA U3 NUTAIOWEN CETU NPOUCXOANT
MMMY/NbCHAA  «MNoAKa4dka 3Heprum», Heobxogumaa [AOA8  BOCCTAaHOBAEHWA  pacnpeaeneHua
3N1EKTPUYECKOTO MOMA, WUCKAXKEHHOro paspaaoM. MMEHHO 3TOT 3/1eKTPUYECKMI MMMYAbC Mbl
perucTpupyem npu NoMoLM HaLUX AATYMKOB, YCTAHOB/IEHHbIX «BOKPYr» YEPHOrO ALLMKA, KOTOPbIM
HaM NpeACcTaBAAsETCA KOHTPOAUpyemoe obopyaoBaHue.

N3 3Toro cnepyet ovyeHb BaKHOE 3aK/AtOuYeHWe. Pernctpupyembll MMNyAbC «OT YaCTUYHOIO
paspsga», KOHEYHO, UMEET CBA3b C MapameTpamu NPom3oLeLWero BHyTPM YacTUYHOIO paspaaa, Ho
BO MHOFOM (MOXHO CKa3aTb MPaKTUYECKU MONHOCTbIO) OH CHOPMMPOBAH 3NEKTPOMATHUTHBIMMU
napameTpamu KOHTpoaupyemoro obbeKkta. Ha napameTpbl pernctpupyemoro npnbopom Mmnynbca
OKa3blBAlOT B/AMAHME MHOrMe GaKTOpbl - reoMeTpuyeckue pasmepbl 0H6beKTa, ero BHYTPEeHHUe
3NEKTPOMArHUTHbIE CBA3U, MECTO BO3HUKHOBEHUSA AedeKTa.
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3akao4an 3TOT, BecbMa MNOBEPXHOCTHbLIN, aHanM3 0COOEHHOCTEN M3MEPEHUSA YaACTUYUHbIX
pa3panoB cnedyeT CKasaTb ceaylollee. M3amepeHns B CaMOM BbICOKOYACTOTHOM AMana3oHe UMeoT
CMbIC/1 TO/IbKO MNPU KOHTPOAE «MNPAMOrO» 3/1eKTPOMArHUTHOrO M3/YYEeHUs Ha NOACTAHUMU MpwU
nomowm 3o0HAa. Mpu BbibOpe YACTOTHOrO AManas3oHa ANA NPOBEAEHUA U3MEPEHWUIN BHYTPU
obopynoBaHMA NpaKTUYECKM Bceraa cnepyeT OPUEHTMPOBATLCA He Ha NapameTpbl «UCTUHHOTO
MMMYAbCa», a Ha napameTpbl «TPaHCHOPMUPOBAHHOTO MMMNY/bCA», PErMCTPUPYEMOrO CHaPYXKMU
obbekTa. Mpn 3TOM Yalle BCero oKasblBaeTcs, YTO CaMbii BbICOKOYACTOTHbIN MMMNY/IbC, BO3SHUKLLWMI B
cepeanHe KabenbHOM IMHMN, Ha KOHLLEBOW pasaesike, rae Mmbl 0ObI4HO YyCTaHaBAMBAEM CBOM AATYUK
YaCTUYHbIX pas3pagoB, byaeT MmeTb 4acToTy He 6onee ogHOro merarepua. AHaNoOrMYHaA KapTUHa
MMEET MECTO BHYTPU KPYMHbIX 3IN1EKTPUYECKMX MALLNH U TPAaHCPOPMATOPOB.

b) CBA3b peanbHON «30HbI YYBCTBUTE/NIbHOCTM» AATYMKA YaCTUUYHbIX Pa3psaaos c ero paboyei
YaCTOTOMN.

Yem Bblle YacTOTa BbICOKOYACTOTHOIO MMMY/ibCa, TeM C BONbLIe CKOPOCTbIO OH 3aTyXaeT B
HEeoO4HOPOAHOW KOMMIEKCHOW cpege, B BMAE KOTOpPOM YyAOBGHO nNpeacTaBnAaTb BCE KpynHble
BbICOKOBO/IbTHbIE MalUMHbI M annapatbl. [AnA AMarHOCTUKMU COCTOAHWMA M30AALUMM MO YaCTUYHbIM
paspaaam 3T0 UMeeT oYeHb 6o/blLoe 3HaYeHue.

[na npumepa paccMOTPUM CTaTOpP KPYMHOM 3/1EKTPUYECKOM MalLMHbI, AN KOHTpona YP B
KOTOpbIX Hanbosiee YacTo MCMO/b3YIOT BbICOKOYACTOTHbIE KOHAEHCATOPbI CBA3W, MOAKAOYAEMble K
BHELWHUM K/eMMaM OB6MOTKWU. ECnM 4YacTUYHbIM paspag BO3HMKAET BOAM3KM BHELWHWUX KIeMMm
06MOTKM, TO Npobnem c perucTpauuen uMmnynbca HeT. ECAM Ke 4YacTMuHbIA paspAag TakoW ke
MHTEHCUMBHOCTM BO3HWKHET Ha «MPOTMBOMO/IOMKHOM» YacTM O0BMOTKKU, B6AM3N HENTPasibHOW TOUYKM
06MOTKM, TO 3TOT MMNynbC OyaeT MMeTb B 30HE HaAlero AaTyMKa CyLeCTBEHHO MOHUMKEHHYIO
amnauntyay. Kpome TOro, 4actota Mmnynbca, 3a CYET 3aTyXaHMA BHYTPU OOMOTKWM, 3HAUYMTENbHO
CHM3UTCA. PeanbHO 3TO BbIPasUTCA B 3aTATMBaHUKM nepeaHero GpoHTa Mmnynbca. Ha npakTuke 3T1o
npuBeaeT K TOMy, YTO MMMNY/AbCbl OT OAMHAKOBbIX YAaCTUUYHbIX Pa3psAA0B, HO BO3HMKLIMX B Pa3HbIX
yacTax o6bMOTKM, NpMbopom ByaeT MHTEePNPETMPOBATLCA KaK MMMY/IbCbl PAa3/IMYHON MHTEHCUBHOCTH,
CO BCEMMU BbITEKAOLWMMM OTCIOAa NOC/NEACTBUAMM.

§® %(@ §® Otcroga cnegyet npocToW

LI,MaFHOCTMl-IECKVIl\/‘I NPU3HaK, MHOraa

OKa3b|BaPOLLI,V|l\/‘ICFI NPakKTU4eCKn nonesHbim npuv

OLEHKE BEPOATHOr0 MecTa BO3HMKHOBEHMUS
nedekra B N3018LUN. Yem bonee
BbICOKOYACTOTHbIM ABNAeTCA
3aperncTpMpoBaHHbIA MMNYAbC, TeM BanKe K
AATYMKY pacnonaraetcs 30Ha ero
BO3HMKHOBEHMA. Yem Kpydye nepegHuin GpoHT

nmmnynbCa 4aCTU4YHOro paspAna, TEM Bblille €ro

PucyHok 12 BanaHune mecrta BOSHUKHOBEHUA YaCTUYHOIO HacToTta.

paspAaga Ha ¢opmy perucTpupyemoro umnynbca
Takol ANarHOCTUYECKUi noaxon,

NPOAEMOHCTPUPOBAH Ha PUCYHKE «PUCYHOK 12». Ha Hem, B KauyecTBe npumepa, nNpuBeAeHa
KabenbHaa NMHWA, B KOTOPOW yKa3aHbl TPU MeCTa BOSHUKHOBEHMA YaCTUYHbIX pPaspsaaos. Yem 6auke
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K MNepBMYHOMY [aTYMKY BO3HMKAET YaCTUYHbIA paspag, Tem Kpydye nepegHui  GpoHT
perucTpupyemoro nmnynoca. Kpome toro, no mepe yganeHua OT AaTyMKa, CHUXKAeTCA amnauTyna
perucTpmpyemoro Mmnynbca.

[aHHbli  2ddEeKT Jslerko MOXKHO NpoBepuTb B Mpouecce nNpoBeAeHUs KaJnbpOBKK
U3MEPUTENbHON LEennu npu MNOMOLLM KaNMBPOBOYHOrO reHepatopa. [ns 3Toro HeobxoaMmo
Ka/IMBPOBOYHbBIN UMMNYNbC MHKEKTUPOBATb, NOOYEPEAHO, B HaYaNno 0O6MOTKU, N B HEMTPANbHYIO TOYKY
06MOTKM CTaTopa, M onpeaenATb NPM 3TOM YyBCTBUTENbHOCTb M3MEPUTENbHOW cxembl. MNpu 3Tom
MOXHO [0CTaTOMHO TOYHO OMpeaesnTb KOJMYECTBEHHOE 3HavyeHne KoadpduuMeHTa 3aTyxaHus
YaCTUYHbIX pa3pAnoB B 0OMOTKe.

Monyyme peasnbHOe 3HayYeHMe KoaddUUMEHTA 3aTyXaHMA WMMMYNbCOB B OOMOTKE, MOMKHO
NPUHATb pelleHre, AOoNYCTMMa 1N TaKasa NorpelHoCTb U3MEPEHMA YaCTUYHbIX pa3paaos (pasHuua B
aMNAUTYyAaxX M ecTb NOrpeLHoCTb amepeHuna). Ecnm pasHmua B YyBCTBUTENbHOCTM cocTaBuT go 20 —
30 NpOUEHTOB, TO C TaKOM MOrPELHOCTbIO, HABEPHOE, MOXHO cornacutbca. Ecnm yyBCTBUTENBHOCTM
6yayT pa3nnMyaTbCsa B HECKONbKO pas, TO ANA NPAKTUYECKMX U3MEPEeHUI 3TO HeaonycTumo. LleHHOCTb
TaKUX U3MEPEHUIN HEBENUKA.

Cpasy e BCTaeT BaKHbli BONpoc. O4eBUAHO, YTO ANA KaKAOr0 AaTYMKa CyLLeCTBYeT 30Ha
YyBCTBMTE/NIbHOCTU, B KOTOPOW €ro WCno/sib3oBaHWe He MpPUMBOAUT K 60NblIOKA MOrpewHocTy
N3MEPEHNI, KaKoBbl pa3mepbl 3TOW 30HbI? CneacTBMEM 3TOTO BOMPOCa CTAaHOBUTCA CAeAyowmi
BOMPOC, €CAM 30Ha YyBCTBMTENbHOCTM [OaHHOrO fAaTyMKa He 3axBaTbiBaeT Becb 06bem
KOHTpPOAMpyeMoro o60pyA0BaHMA, TO, CKONbKO e BCEro HyXHO TaKUX AaTYMKOB, YTODbl CHATb 3TO
orpaHuyeHue. NMOHATHO, YTO YeM MeHblle ANA NPOBEAEHUA U3MEPEHUI HYXKHO AATYMKOB, TEM 3TO
nyyuwe.

Mbl noAoWAN K CaMOMy BaXXHOMY BOMPOCY, @ KaKMe Ke AaT4MKW, Ny4lle, KakMe UMetoT
60/1bLUYO0 30HY KOHTPO/IA YaCcTUYHbIX Pa3pAa0B B n3onaumn. OTBeT 34ecCb NPOCT, YemM HUKe paboyas
YyacToTa f[aTyMKa, NPU MNPOYMX PaBHbLIX YCNOBMAX, TEM LIMPE €ro «30Ha OTBETCTBEHHOCTU». B
Hanbonblien mepe nHGopmaTUBHbI AaTuMKkKn cepum «RFCT» (Radio Frequency Current Transformer),
KoTopble paboTaloT B A0OCTAaTOYHO LIMPOKOM AMAMa30He YacToT M MO3BONAKT KOHTPOMPOBATb
YacTM4YHble pa3paabl BO BCeEM 0b6beme BbICOKOBONLTHOIO 060pyaoBaHMA. KoHaeHcaTopbl CBA3M
Mmapkm «CC» (Coupling Capacitors) BblaenatoT UMMyAbCbl B 60s€e BbICOKOYACTOTHOM AManasoHe.
Mo3TOMy 30HA MX YyBCTBUTENbHOCTM CYLLECTBEHHO MEHbLUE.

c) CeA3b paboyero AmanasoHa 4YacTOT M3MEPUTENIbHOM CXeMbl PErucTpaumMm YacTUUHbIX
pa3psaoB C AMana30HOM YacTOT aKTUBHbIX MOMEX.

BaXKHbIM MapameTpom, OnpenenAllMM KenaTebHbl AMana3oH 4acToT U3MepUTENbHOM
CXEMbl, fIBNAETCA €ro CBA3b C AMAnasoHOM 4acToT nomex. Hambonee onacHbiMKW, U TPyAHO
YCTPaHUMBbIMMU, B TPaHCHOPMaATOPHOM 060pyA0BaAHNN ABASIOTCA MOMEXWN OT KOPOHHbIX Pa3paAa0B.

CyLLecTByeT HECKONIbKO Pa3/IMYHbIX B3rNA40B HA YAaCTOTHbIM AMANA30H, B KOTOPOM BUAHWUE
KOPOHHbIX pa3psaaos Hanbonee cunbHo. O4HM aBTOPbLI CHMTAOT, YTO BAMSHUE KOPOHHbIX Pa3psaaoB
MaKCMMa/ibHO B AMana3oHe 4acToT, MeHbweMm, Yem 5 merarepuy,. EcTb paboTbl, B KOTOPbIX 30Ha
MaKCMMabHbIX NOMeX onpesesieHa B YacTOTHOM AnanasoHe oT 5 go 20 merarepu,. EcTb MHGopmauuma

GO
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O TOM, YTO ANs TOro, YTobbl OTCTPOUTLCS OT MOMEX, HYXXHO MPOBOAUTb U3MEpPeHMa B AManasoHe
yacToT, npesbiwatowem 200 merarepu,

CunbHoe pasnmuune mexay nHbopmaLumen pasHbix aBTOPOB, 0O4EBUAHO, 0OYC/IOBAEHO TEM, YTO
BCE 3TW WCC/NeAOBaHUA MPOBOAUAMCL ANA PasHbiX TUMOB BbICOKOBO/IbLTHOrO 0bopyaoBaHuA. He
CYLLECTBYET OAMHAKOBbLIX PEKOMEHAALMNA, B KaXKAOM KOHKPETHOM cayyae HeobxoAmmo NpoBOAuUTb
cneumanbHble WUCCNenoBaHUA, 4YTOObl BbIABUTb WMHPOPMATMBHYIO 4YacTOTHYIO 30HY, B KOTOPOW
NPUCYTCTBYIOT YaCTUUHbIE pa3pabl, @ BAMAHME NOMEX MUHMMANbHO.

Ha ocHOBaHMW BCero Bbllle M3/I0XKEHHOrO, YYUTbIBAaA Ha/M4yMe B HalMX nNpubopax oyYeHb
3P PEKTUBHbBIX CPeACTB OTCTPOMKN OT NOMeEX, BblN0 NPUHATO OAHO3HAYHOE PELLUEHUE MO YaCTOTHOMY
AManasoHy Hawux npmubopos. Bce nprbopbl pernctpaumm 4acTUYHbIX paspsaaoB, M3roTaBanMBaemble
Hawel dnpmoii, Hanbonee XopPoLIO PETMCTPUPYIOT MMMYAbCbI ¢ YacToTon oT 1 o 10 merarepu,. YyTb C
MeHbLUEN YYBCTBUTE/IbHOCTbIO OHWU PErMCTPMPYHOT MMNYAbCbl ¢ YacToTon oT 0,5 go 20 merarepuy,. 3To
obecneymMBaeT HaM MaKCMMaZbHO OONbLIYID 30HY YYBCTBUTENbHOCTM OATYMKOB, OXBaTbIBAIOLLYHO
NPaKTUYECKN BECb KOHTPOAMPYEMbIN 0O0beKT, a 3ddeKTUBHbIE CpeacTBa OTCTPOMKM OT NOMeX AatoT
BO3MOYHOCTb N0O/ly4aTb UTOTOBbIE PEe3y/1bTaTbl C XOPOLUEN AOCTOBEPHOCTbLIO.

2.2.1.2. CpaBHeHWe NMMNY/bCOB YaCTUYHbIX Pa3pALOB NO aMmnauTyae

OAMH 1 TOT e MMNYAbC OT YAaCTUYHOrO paspAda, BO3HUKLLUEro BHYTPU KOHTPOAMPYEMOro
obopynoBaHua, MOXKeT OblTb 3aperucTpupoBaH HECKONbKMMWU OaTYMKAMMK, YCTAaHOBAEHHbIMWU B
pasHbIX To4ykax. Hanpumep, pa3pAs B BbICOKOBOALTHOM 0OMOTKe @¢asbl «A» CMAOBOrO
TpaHcpopmaTopa, byaeT 3aperMcTpupoBaH BCEMM TpemMaA AaTYMKamMK Mmapku DB, ycTaHOBNEHHbIMKM Ha
MNH BbICOKOBO/IbTHLIX BBOAOB TpaHchopmaTopa. ITOT Ke CcurHan 6OyaeTr 3aperucTpupoBaH
AAaTYNKaMM, NOAKAOYEHHbIMU K 06MmoTKe CH mam HH.

3TN CUrHanbl, 3apPerucTpMpPoBaHHbIE HECKONbKMMM AaTyMKaMM OT OAHOI0  MMMNY/AbCa
YyacTMYHOro paspsaga, byayT MMeTb HeKoTopble OTAMYMA. B OCHOBHOM, 3TM OTAMuYMA 6ByayT
3aKN04aTbCA B ABYX NapameTtpax. Bo-nepsbix, cMrHanbl byayT MMeTb pasHyr aMmnauTyay, T. K. npu
nepeHaBogKe B cocegHue asbl CUrHanN ocnabutbcAa. Bo-BTOPbIX, Pa3HbIMM AaTYMKAMM CUTHAN
3aperncTpupyeTcs co CABUIOM BO BPeMEHW. ITO 0ObACHAETCA Pa3IMuMEM BO BPEMEHWU ABUNKEHUA
MMMYy/NbCa OT MecTa BO3HWKHOBEHMA AedeKkTa A0 MecCTa YCTaHOBKM AaTyMKa. DTa PasHMLA MOKeT
COCTaBNATb AECATKM HAHOCEKYHA.

PaccMoTpMM 0OCOBEHHOCTM WCMNO/Mb30BaHUA B MPAKTUKE PasivuUii aMnauTyh, CUTHaOoB,
BO3HMKLIMX OT OA4HOMO YaCTMYHOrO pa3psaaa, HO 3aPerucTPUPOBaHHbIX AaTYMKAMU, YCTAaHOBAEHHbIMM
B Pa3HblX MecTax KOHTpo/aupyemoro obopyaoBaHuaA. Mpu 3TOM elle pa3 HanomMHUM, YTO aHanu3
TaKNX 0COBEeHHOCTeN CUrHANO0B A0/IKEH NMPOBOAUTLCA B Npubope Ha annapaTHOM YPOBHE, B peXxume
peasibHOro BPEMEHMU.

OueBMAHO, YTO NPU NepeHaBoAKe cUrHana (c oaHon dasbl TpaHchopmaTopa Ha gpyryto dasy,
C OAHOM CeKuuM OBMOTKM Ha Apyrylo, C OAHOM KabenbHOM NIMHUM Ha Apyrywo), amnauTyaa
HaBeZ,eHHOro CUrHasa MeHblle aMnAuUTyAbl NEPBUMYHOrO CUrHana. ITO ABAAETCA CaMblM BA*KHbIM
aMNANTYAHbIM MPU3HAKOM YAaCTUYHOIO Pa3pAda NPW MHOTOKaHA/IbHOW pernctpaumu, npyu nomoLLm
KOTOPOro MOXHO YTOYHMUTb, @ MHOTAA W YKa3aTb TOYHO, MECTO BOSHMKHOBEHMA AedeKTa B U30ALUMN.

G
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MPUMEHUTENBHO K MHOTOKaHaIbHOW PerncTpauum CUrHanoB YacTUYHbIX PaspaaoB, Korda Ha
KOHTPO/IMPYEMOM OBObEKTE YCTAaHAB/AMBAETCA HECKO/IbKO [AaTYMKOB, HeobxoAuMMOo onpenenstb
KO3pOULMEHTbI NepeHaBOAKM CUTHaNa M3 OAHOW TOYKM B KaKAbld WM3MepPUTENbHbIM KaHai.
JKcnepuMeHTanbHO onpeaensemble KO3dOUUMEHTbI NEPEHABOAKM C KaHa/la Ha KaHan npoLe BCero
NPeacTaBiATb B BUAE MaTpuubl NepeHaBoAKW. [lpyM MoOmMoWM 3TOM MaTpUubl NPOU3BOAMTCA
BbIAB/IEHME MeCTa BO3HWKHOBEHMA AedeKTa. 3anonHeHMe MaTpul, NepeHaBogKM, B npolecce
npoBeaeHns KanMbpoBKM BXOAHbIX Lenei C WCNOoNb30BaHMEM Ka/iMOPOBOYHOro reHepaTopa,
npeaycmoTpeHo B npnbope «CDM-30» B aBTOMaTU3MPOBAHHOM peXxume.

B pesynbTaTe MCNoMb30BaHWA MaTpuUL, NEepPeHaBOAKM, CPaBHUBAA aMNAUTYAbl MMMNYAbCOB C
Pa3/IMYHbIX AATYMKOB, NONb30BATE/Ib MOXKET H60/iIee TOYHO BbIABAATbL MECTO PacrnonoKeHusa gedekTa
N30/1AUMKN B KOHTPOAMpPYEMOM 060pya0BaHNUN.

2.2.1.3.  OueHKa B3aMMHOro BpemeHn Npuxoaa MMny/sibCoB

MpumeHeHWe paHHOro metoga 6asmpyeTca Ha NpocTom GU3MYECKOM SBNEHUU — yyeTe
KOHEYHOro 3HAYeHWA CKOPOCTU  ABUKEHWUA  BOHbI  (3/1EKTPOMArHUTHOTO  MONS)  BHYTPM
KOHTPO/IMpYyeMOoro ob6beKTa.

C yyeTom TOro, YTO AMINEKTPUYECKAA MNPOHULAEMOCTb Cpeabl BHYTPU KOHTPOJIMPYEMOTO
06BbEKTA OT/INYAETCA OT AM3/IEKTPMUYECKON NPOHULAEMOCTU BaKyyma (BO34yxa), CKOPOCTb ABUMKEHMUA
BOJIHbI B 06beKTe Bceraa byaeT MeHblle CKOPOCTU ABUXKEHUS BOJIHbI B BaKyyme. B cpegHem, MOXKHO
CYMTaATb, YTO CKOPOCTb ABUMKEHWUS BONHbI B 06beKTe cocTtaBnset 0,55 — 0,65 oT CKOPOCTU BO/HbI B
BaKyyme. OTcloga cnefyeT, YTO OAMH METP PACcCTOAHMA BHYTPU 06beKTa BOHA 3NEKTPOMArHUTHOrO
nosa npeogoseBaeT 3a 6 — 7 HAHOCEKYHA.

[aHHbIX MeTo, /I0KanM3auuuM MmecTa BO3HWKHOBEHMA aAedekta B M301AUMM OCOBEHHO
3dPeKTMBEH NPU ANArHOCTUKE COCTOSHUA M30NAUMU KabenbHbiX AMHUI U KPY. [laHHble 06beKTbl
MMEIOT  3HAuuTesNibHble /IMHelHble TrabapuTbl, BHYTPM KOTOPbIX MOXHO KOHTPO/MPOBATbL
pPa3HOBPEMEHHOCTb NPMX0Aa MMMNY/bCa K Pa3/IMYHbIM AATYMKAM.

Mpyn MCNONb30BaHUM AAHHOMO MeTofa HeobxoAMMO MOMHMUTb, YTO AJIMHA COeAMHUTE/bHbIX
JIMHUI OT AATYMKOB A0 M3MepuTenbHOro npubopa AoNXKHa BbiTb OANHAKOBOM. ITO aBTOMATUYECKM
cneayeT M3 TOro, YTO M B 3TUX COEAMHUTE/bHbBIX Kabenax mMbl UMEEM TaKYIO e CKOPOCTb ABUMNKEHMUSA
BOJ/IHbI 3/1EKTPOMArHMTHOro Nons.

He nuweH NpaKTUYEeCKoro CMbIC/1la BapuaHT CO34aHUS M3MEPUTENIbHOW CXeMbl, B KOTOPOM
O/IMHA U3MepUTEeNIbHbIX Kabenel OT pasHbiX AaTYNKOB MOMKET crneuuanbHO BblOMpaTbCA He
OAMHAKoBOW. [MpM 3TOM MOXKHO CO34aTb TakMe yCcnoBus, Korga npubop OyaeTr cpaBHMBATb He
«NPAMOE» BPemMa MeXAy NPMXoA40M MMMNYNbCOB OT AAaTYMKOB, @ «OTHOCUTE/NIbHOE» BPEeMsA, Koraa B
aNropuTM onpeseneHna BpeMeHn NpmMxoaa MMnynbcoB byaeT BBeAeHa 3a4epKKa. YMeHbLIaa ganHy
Kabena oT OoAHOro WAM APYroro AaTtynKa, MOXKHO A06MTbCA 3a4epXKU BO BPEMEHM Mpuxona
MMMNYNbCOB CO 3HAKOM M/OC, NN MUHYC.
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2.2.1.4. CpaBHeHWe MMNY/IbCOB NO MNOAAPHOCTH

Mcnonb3oBaHWe MeToAa «Pa3bopKn» MMMYNbCOB Ha «NOME3HbIEY U «LIYMOBbIE» NPU MOMOLLM
CPaBHEHMA MNONAPHOCTM ABAAETCA A0CTAaTOYHO PACnNpocTpaHeHHbIM. Camoe rN1aBHOE, UYTO HYMKHO
MOHMMaATb NPWU 3TOM, YTO PU3MYECcKas MOAENb MPUYMH BO3HWMKHOBEHUSA Pa3HULbI B MOAAPHOCTU
MMNYNbCOB OT pasHblX AaTYMKOB, [O/KHA ObiTb AOCTaTOMHO o06O0CHOBaHA. Henb3a npocTto
MCNoab30BaTb GaKT, YTO NONAPHOCTb, Y CUTHANA M MOMEXM, OKA3a/IMCb PA3/IMYHbI, 3TO HE LOJ/IKHO
6bITb NPUYMHON NPUMeEHEHMA MeToaa. HeobxoAMMO NMOHMMATb, YTO 3TO COOTBETCTBYET GU3NYECKOM
KapTMHEe PacnpoCTpaHeHUsA UMMYNbCOB BHYTPU KOHTPONMPYEMOro 06beKTa.

2.2.2 OueHKa COCTOSIHMA M AMAarHoCcTUkKa JedeKToB U30JISIMH [0 pacnpeae/ieHUIo
HMITYJIbCOB YaCTUYHBIX Pa3psia0B
B atom pasaene mbl nonpobyem paccmMoOTpeTb ABa OCHOBHbIX cnocoba, Hambonee 4acTto
MCMONb3YeMbIX Ha MPaAKTUKE A1A OUEHKU CTEMEeHU BAUAHMA 3aPErMcTPMPOBAHHBIX YaCTUYHbIX
pPaspsAoB  Ha HadexkHyilo U besaBapuitHyio paboTy KOHTPO/IMPYEMOrO  BbICOKOBOJIbTHOIO
obopyaoBaHus.

HasHaueHMe 3TUX ABYX AMArHOCTUYECKMX MeTOoAO0B pa3nMyHo. Ha ocHoBaHWMM aHanusa
amnantyaHo — $as3oBoro pacnpegeneHua MMMNYNbCOB YaCTMYHbIX Pa3pALOB 4alle BCEro yaaetca
anddepeHumpoBaTb TN AedeKTa, UMELWErocas B WM30/ALUM BbICOKOBOJIbTHOrO 060pyaoBaHuMA.
Takaa uHdopmauma, naoc noapobHas MHGOPMALMA O BHYTPEHHEN KOHCTPYKUMW M30AAUUN B
AaHHOM 060pyAOBaHWK, OKa3blBaeTCA OYEHb MONE3HOW AN1A OLEHKM OMacHOCTM OBHapy»KeHHOro
nedekKra.

Mpu nomowm aHanM3a TeHAeHUMN, B WU3MEHEHUWU 3aPErucTPUPOBAHHON MHTEHCUBHOCTU
NPOABNEHUS YACTUYHbIX Pas3pPsLoB B M3015AUMWU, OObIYHO OLEHMBAETCA COCTOosiHME gedeKTa.
MPUHMMaETCA OYeHb Ba)KHOe pelleHue, fABAseTcA AN AedeKT CTauMOHAPHbIM, WU  Ke
pa3BuBatowmmcs. Hanbonee onacHbimMM ABNAKOTCA AedeKTbl pa3BMBAlOLIMECS, KOr4a 30Ha, UM
WHTEHCMBHOCTb, AedeKTa NOoCTeneHHo yBennymBaeTcs. Hanumume noNoXKUTENbHOro TpeHaa B
MHTEHCMBHOCTM YaCTUYHbIX pPa3psaaoB ABAsSEeTcA Hanbosnee onacHbIM NPU3HAKOM pPasBUTUA AedeKTos
B M3015LUN.

Ob6a 3TV meToAa ABAAKOTCA B3aMMOZOMNOMHAWMMK. BbiBOAbI OQHOrO METoAa MO3BOAAOT
PaclWMpUTb, UK e HaobopoT, anddepeHUNPOBaATL 3aKIOYEHUA, NOYYEeHHbIE C UCNO/b30BaHUEM
Apyroro meTtoaa.

2.2.2.1. AHanu3 amnamtygHo — $asoBOro pacnpeneneHna MMMNyabCoB B BbICOKOBOJIbTHOM
obopyaoBaHMM — OCHOBA A/1A onpeaeneHua Tuna gedeKkra B U3onAUUM

[na aHanu3a aedeKToB B M301ALMN MOXKHO MCNO/Ib30BaTb HECKONIbKO TUMOB «rpadnUyecKkoro»
npeacTaBieHns pacnpeaeneHuns 3aperncTpMpoBaHHbIX MMMNYAbCOB YaCTUYHbIX Pa3paaoB. PasauyatoT
[lBa Hambosiee 4acTo MPUMEHSAEMbIX Ha MNpPaKTUKe pacnpefeneHus: aMnauTyAHO - YacTOTHOe, W
amnauTyaHo — dasoBoe (4acToTHOE) pacnpeaeneHme UMMYIbCOB YaCTUYHbIX Pa3PALO0B.

PaccMoTpeHue HayHeM C aMMNIUTYAHO - YaCTOTHOTO pacnpeseneHns MMNYAbCoB.

Mo cBoemy MepBUMYHOMY OMNPEAENEeHUI0 aMMAUTYAHO - YacTOTHOe pacnpegeneHve
BbICOKOYACTOTHbIX MMMYAbCOB [O/IKHO MOKa3blBaTb, KAKOE KOAMYECTBO MMMYNbCOB [AaHHOW
amnauTyapl 6bl10 3apPerucTpMpoBaHO B NPOLECCe NPOBEAEHMA M3MEPEHUM YaCTUYHbLIX Pa3pPAaLoB.
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Mpumep Takoro amnauMTyaHO - YacCTOTHOrO pacnpefefieHMa UMMNYAbCOB MNPUBEAEH Ha PUCYHKe
«pucyHok 13». o ropu3oHTanbHOW OCU rpadMKa OT/NONKEHbI 3HAYEHMA KaXKyLMXCA 3apAnos
3apPEerncTpMpPoBaHHbIX UMMNYAbCOB (MAM  amnAUTyAbl WMMMYAbCOB B  MWAAMBO/LTAX), a Mo
BEPTUKANbHOM OCK OT/IOXKEHbI KOIMYECTBO MMMY/bCOB.

Heobxogmnmo O4YeHb Xopowo

N i NOHMMATbL  creayowy  ocobeHHOCTb
NPUHATON 34eCb TepMUHONOrMU. Hanuume B

(D 3TOM HauMMeHOBaHUW rpadurKa TepmuHa
«YaCTOTHOE pacnpefeneHue» HUKaK He
@ CBA3QHO C  YaCTOTHbIMM  CBOMCTBAMMU

3apPEerucTpmMpoBaHHbIX CaMUX MMMYAbCOB

- YaCTUYHbIX paspsagoB. ITO  HUKAK He
T Q, nKn CBSI3aHO HU C KPYTU3HOM nepeaHero GpoHTa
peanbHOro MMNyabca YaCTUYHOro paspaaa,

PUcyHOK 13 AMNAUTYAHO - YacTOTHOE pacnpeaeneHue

MY ABCOB HACTUUHbIX PA3PAAOE HW C A/IMTENbHOCTbIO 3TOTO  MMMy/bCa.

TepmuH «4YacToTHOe pacnpegneneHue»
MCNONb3yeTCcA 34eCb KakK MapameTp, MOKa3blBAKOWMIA HEKOTOPOK KONMYECTBEHHYIO CTOPOHY
pe3ynbTaToB, @ UMEHHO KOJIMYEeCTBO MMIMYJ/IbCOB YaCTUYHbIX Pa3pALoB. B JaHHOM KOHKpeTHOM CJlydae
34ecb, Ha NPUBEAEHHOM Ha PUCYHKE aMMNAUTYAHO - 4YacTOTHOM rpaduKe, paccmaTpuBaeTca
pacnpegeneHme MMNyabCoB, CrpyNnNUPOBAHHbBIX MO NPUHLUMNY PaBEHCTBA aMNANTYA.

Ha 3Tom pucyHKe nNoKasaHbl [ABa, HECKOAbKO pasnuyawowmxca rpaduka. padmk 1
COOTBETCTBYET MWHTerpajsibHOMy pacnpefesieHuUio  UMMMNY/JbCOB  YacCTUYHbIX pPa3pAfoB, Koraa
NPOUCXOAUT CYMMMUPOBAHUE MMMY/IbCOB NO Mepe yBe/MYEeHMA MOPOroBoro 3HavyeHua amnauTygbl.
Camylo manyto amnanTyay «npeogonenuy» BCe 3apernmcTpupoBaHHble Mpubopom mmnynbcbl. B
npaBoM YacTu rpaduKa HaxoAsaTCA TONbKO T€ MMMY/bCbl, KOTOPblE MMEKT HanbobLIYIO aMNAUTYAY,
npeoaonenun ToAbKo camble 6o/blUMe, NO aMAANTYAE, NOPOrN.

fpaduk 2 cootseTcTBYET Apyromy, anddepeHumManbHOMY NPEACTAB/EHUIO pacnpeneneHms
MMNY/NbCOB YacTUYHbIX pa3pAfoB. Ha Hem Ka)kaomy 3HaYeHUI0 amnamTyabl COOTBETCTBYeT
3aperncTpmMpoBaHHOE KOJIMYEeCTBO TOJIbKO TexXx WMIMY/IbCOB, KOTOpPble MMEJIN COOTBETCTBYIOLLYIO
noporosy (natoc — MuHyc) amnantyay. O6a rpadmka A4OCTaTOYHO YaCTO MUCMOJIb3YHOTCA B NPAKTUKe
aHanM3a, ANA HEKOTOpbIX 3a4ay AMArHOCTUKM MnpeanoyTuTesibHee WMHTerpanbHoe npeacraBaeHue
pacnpegeneHma UMNynbcos, A apyrux — auddepeHumanocHoe.

Bonee MHOOPMATUBHbIM ABnseTca
aMNAUTYAHO - ¢dasoBoe (4acToTHOE)
npeactaBieHMe  pacnpeaeneHns  MMNyabCcoB
YaCTMYHbIX pa3psaaos. Mpumep Takoro

pacnpegeneHns NokasaH Ha PUCYHKE «PUCYHOK
14».

Amnnutyna, B

Ha Takom rpaduKe nokasbiBaeTca
pacnpeaeneHne WMMMYAbCOB MO  aMNAUTYAE,

$a3oBOMY YIry HaNpPsAXKEHUA NUTAOWEN CeTU U

0° 90° 180° 270° 360°

QU2-0418 FDI=5425uBr N=b26mmice KOMIM4YecTBy MMNynbcoB. Takoe pacnpegeneHue

NMONHOCTbIO OMUMCbIBAETCA ManVILI,eVI, B KOTOpOVI
PucyHok 14 NMpumep pacnpeaeneHna MMnyabcos

YaCTUYHbBIX Pa3pA[oB eCTb CTPOKWU, pa3anyaowpmeca no amnantyge,

G
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CT0N16UbI, COOTBETCTBYIOWME OnpeaeneHHbIM $a30BbIM 30HaM NUTatoLWEro HanpsxeHua (ot 0 go 360
«3NEKTPUYECKMX» TpadycoB). B Kaxaol A4YeliKe maTpuubl CTOUT YUCNO, KOJIMYECTBEHHO
NMOKasblBaloWee, CKOJMIbKO WMMMYAbCOB YaCTUYHbLIX Pa3pALoOB C TaKMMKU MapameTpamu  6blio
3apernctpmpoBaHo. CnoBO «4aCTOTHOE» B HAMMEHOBAHWM TaKMX AMarpamMmm YacTo OMNyCKaloT,
Ha3bIBaA UX NPOCTO aMNANTYAHO — Gpa3oBbIMUM AMarpammamu.

Ba)KHbIM ABNAETCA BOMPOC, MOYEMY YACTMYHbIE pPa3pALbl BO3HMKAKT B 30HE HapacTaHuA
HanpAXeHWsa MUTAloWeEN CeTU, U NPAKTUYECKM MOJIHOCTbIO OTCYTCTBYHOT B 30HE, TAe HanpsaKeHwue,
OTHOCUTENbHO aMMAUTYAHOro 3HayeHWA, ymeHbllaeTcA. Ha pucyHKe «puCyHOK 15» npuBegeHa
MHbOPMaLMA, NPU NOMOLLU KOTOPOM Mbl MOMbITaeMcA, XOTA 6bl MOBEPXHOCTHO, NPOAHaNM3MPOBATb
3TO CNOXHOe PU3NYECKOE ABNEHME.

Ha pucyHKe, cnpaBa BBEpXy YC/IOBHO MOKa3aH C/I0M BbICOKOBOAbTHOM M30/1AUMKN C AedeKTom
TMMA «ra3oBoe BK/AOYEHME» B cepeamnHe. Pagom ¢ nedeKTom noKasaHa YCNOBHAA CXemMa 3aMeLLEHUSA
CNoA U30NALMUMN, COCTOALLAA U3 TPeX 30H, KaXKaana U3 KOTOpbIX NpeacTaBieHa Ha cxeme 3ameLleHuns B
BMOE oOTAenbHOro KoHaeHcatopa. KoHgeHcatopbl Cl v C2 noOKasbiBAlOT Y4Y4aCTKM HOPMAAbHOWM
nsonaummn, a koHgeHcatop Cd mogenupyet gedekt B nsonaumnun. Ha rpapuke cnesa BHU3Y NoKasaHa
CMHycoMAaa nuTatowero HanpsxeHusa. Ha aTom ke rpadmke NOKa3aHO M3MEHEHWe HanpsKeHMA Ha
30He gedekTa, B GyHKUUM BPEMEHM, N YACTUYHbIE pa3pAabl, KOTOPbIe BO3HMKAIOT B 3TOM 30HE.

Mpwn pocTte NPUIOXKEHHOro K

HV

n3onAaunm HanpAaxXeHwmA no cxeme
C1

= Cd
A C2

3amMmelwleHnAa n3onAaunn HavynHaeT NpPoTeKkaTb
TOK, I'IpOI'IOpLI'MOHaI'IbeIﬁ MIrHOBEHHOMY
3Ha4YeHunto n CKOpoCTH nameHeHuA

HHHA

nutarowero HanpAaXxXeHuA. Ha KaXXa0om
nnn KOHAEHCAaTOpe CXeMbl 3amelleHNA HAYNHaET

g T U - BO3pacTaTb HanpsXeHue, cymma
\’ HanNPAXeHUM Ha Tpex KoOHA4EeHcaTopax Bceraa
PaBHAETCA MPUNONKEHHOMY HaMPANKEHUIO.

Mpn BO3pacCTaHMM HaNpAXKEHUA Ha

PucyHok 15 PacnpegeneHve HanpsXXeHHOCTU NOA B 30He AedekTa rasoBom (BO34yWHOM) BKAOYEHUMM [0
N30NAUMH npoboitHoro 3HayeHus (6onee 3 KB / mm ana

BO3/yXa), BO3HMKAIOT YaCTUYHble pa3paabl. B
pe3y/ibTaTe BO3AENCTBMA KaXKAOro 4acTUYHOro pa3paga NajeHue Hanpsa)KeHuAa Ha 30He pedekTa
YMEHbLUUTCA, a Hanps)eHne Ha KoHgeHcatopax Cl m C2 Bo3pacTtaeT. [MOCKOAbKY HanpaXKeHue
NATAIOLWLEN CETU elle pacTeT, TO HanpaXeHue Ha gedekTe onATb nogpactaetr A0 npoboiiHoro
HaNPAXKeHUA, NPONUCXOAMT HOBbLIN paspsag, U ONATb 3TO NPUBOAUT K POCTY HaANpPAXKEHMA Ha y4acTKax
6e3nedeKTHOM M30AALUMN.

HacTynaeT Takoh MOMEHT BPEMEHM, KOrAa NUTAtoLLee HanpaAXKeHMe elle pacTeT, HO NOCKOJ/IbKY
OHO MPAKTUYECKM MOJIHOCTbIO COCPEenOTAYMBAETCA HA YYACTKaX MCNPABHON M30AAUMU, HANPAXKEHUE
Ha 30He gedeKTa He MOXKeT BbIPacTn 40 NPOHOIMHOro 3HaYeHns. MHTEHCMBHOCTb Pa3paao0B NajaeT u
61131 90 rpagycoB pa3paabl NPeKpPaLarTCcs NOSHOCTbIO.

Ha y4acTke CHUXKEHMA MUTAOWEro HAnpAXeHWA, OT aMNAMTYAHOrO 3HA4YeHWA A0 HyAA,
YaCTUYHbIX Pa3pALOB B 30He AedeKTa HE MPOUCXOAMUT, T. K. UMEET MECTO CHUXKEHME HANPAXKEHUA Ha
BCEX TPEX KOHAEHCATOPAX CXeMbl 3aMelLeHUA. HanpaxeHue Ha 30He gedeKTa TaK Ke yMeHbLUaeTcs,
npeanocbINIOK 417 BOSHUKHOBEHUA YAaCTUYHbIX Pa3pAaaoB OT AedeKTOB BHYTPU U30AALUKN HET.
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B MOMEHT nepexoaa NUTAIOLLEro HaNPAMKEHUA Yepes HYNEeBYIO IMHUIO HAaNPAXKEHWE Ha 30He
AedeKkTa He paBHAeTCA HyA. OHO MMEeeT Kakoe — TO OCTaTOYHOE 3HaYeHne ¢ NOMIAPHOCTbIO, KoTopan
COOTBETCTBYET pPaACMpPefeNeHUI0  HaMNPAXKEHHOCTU 3NEKTPUYECKOro Mona B NPeawecTBYOLLYHO
NONYBONHY NUTAOWEro HanpsxeHua. Heobxoanmo, 4Tobbl HanpaKeHMe NUTalOLLEe CeTn, KoTopoe
YK€ WMeeT B [aHHblA MOMEHT MPOTMBOMOJIOKHYI MNONAPHOCTb, CMOFN0 CKOMMEHCUPOBATb
OCTaTOYHbIN 3apAa Ha 30He gedeKTa. B utore ato npusBeaeT K HEKOTOpomy Gpa3oBOMY 3anasabiBaHUIO
MMMNYbCOB OTHOCUTE/IbHO TOYKM NEpexoaa HanpaKeHUa Yyepes Hob.

Ha pucyHKe «pucCyHOK 16» npuBedeH cayyaih Hanmuma Tpex AedeKToB B M3015AUMM,
PaCMONOMKEHHbIX AOCTaTOMHO 6/M3KO Apyr OT Apyra, WAM Cayyal pacnpegeneHHoro aedekra. Mpu
3TOM 06LLAn 3NEKTPUYECKan CXema 3amelleHnn 30Hbl gedeKTa, NpuBefeHHas Cnpasa, CTaHOBUTCS

6onee CNIOXKHOM. MossnsatoTca
HV rOpU3OHTa/IbHblE  E€MKOCTHble  CBA3MU
1 1 1 MEeXK Ay SI0KaNbHbIMU 30HaMK AedEeKTOoB,

06YyCNOBNEHHbIE B3aUMHbBIM B/IMAHUEM
D1 D2 nedekTos Apyr Ha Apyra. Mpy HaanMuuu
© e Coi== Cm——= Cp3—— HECKOJIbKNX AedeKTHbIX 30H

D3 BO3HUMKHOBEHME YAaCTMYHOrO Pas3paza B

S oAHOMN aedeKTHOM 30He, MPaKTUYECKU

Bceraa npmnesoauT K

7 © © © nepepacnpeaeneHuro Hanpﬂ)KeHHOCTeVI
3NEKTPHNYECKOro nona BOKPYr Apyrnx
PucyHoK 16 Cxema 3ameLLeHUA C/I0XKHOr0, MHOXXeCTBEHHOro unau 30H ﬂ,ed)eKTOB, PaCcnoN0XeHHbIX

pacnpegeneHHOro gedpeKkra 3onaumm Hezaneko Apyr oT Apyra. 3To co3gaet

ewe  6onee  CNOXKHYIO  KapTUHY
pacnpeaeneHns 3N1eKTPOMArHUTHOTO NOAA, U, KaK CAeACTBME, CAOMHYI KApTUHY BO3HWKHOBEHWA
pa3psasoB. AHanu3 $a3oBOro pacnpeseneHua YacTUYHbIX Pa3psaLoB, MMEKOLWMIA LEenblo BbiABNEHUE
TMNA W MecTa BO3HMKHOBeEHWMA paedeKTa, B 3aBMCMMOCTM OT TUNA M pacnpegeneHuna pedekTa,
$a3oBOro yrna v amnauTyapl NPUAOXKEHHOrO HaMpAXeHWs nuTalowen ceTn, CTaHOBUTCA bonee
CNOMKHbIM.

Mpn HeOBXOAMMOCTM MOXKHO MPOAHANN3NPOBATbL BAUAHNE AedEKTHbIX 30H APYr Ha Apyra, YTo
[AaCT BO3MOMKHOCTb OLEHUTb OCOBEHHOCTM BO3HUMKHOBEHWUS Ae(dEeKTOB B M30AALMM PA3AUYHOIO
obopypoBaHua. MNpu sToMm cnegyet NPUHMMATbL BO BHMMaHME O0COBEHHOCTU UCNONHEHUA N30NALUN,
Hanpumep, BO3HUKHOBeHMe aAedeKToB B 30He Bbixoga N060BbIX YacTel U3 nakeTa cTatopa (mpu
NIOKanbHOM pacnpegeneHve paedeKkToB) oTAMYaeTcA OT PU3NYECKOM KaPTUHbI MHOXKECTBEHHbIX
OedeKToB B MPOTAKEHHOW KabenbHOW NMHMKM (B cnyyae pacnpeneneHHoir 30Hbl aedeKkToB B
nsonaumm).

TakoM Ke «NPUKUAOYHbLIAY aHaNU3 MOXKET ObiTb MCMONb30BAH MPUMEHUTENBHO K PUCYHKY
«PUCYHOK 17», npuBefeHHOMY HUKe. Ha Hem aHanu3supyetca BAMAHME MeCcTa BO3HUKHOBEHMA
aedeKkta BHYTPM wM30NAUMKN, OBAMNKE K 3eMIAHOMY 3/1EKTPOoA4Y, WM K BbICOKOBO/NbTHOMY Ha
COOTHOLIEHME AMMAUTYA, NONOXKUTE/IbHbIX U OTPULATENbHBIX MMNYAbCOB YAaCTUYHbIX pPa3psaaos. B
COOTBETCTBMM C HALIMM aHA/IM30M CMELLEHWE MECTa BO3HMKHOBEHMA AedeKTa BHYTPU M30AUUK
3KBMBAJIEHTHO, O/18 CXEMbl 3aMELLEHUA Ha PUCYHKE «PUCYHOK 15», M3MEHEHMI0 COOTHOLIEHUA
BenunH emkocten C1 u C2. B pe3ynbTaTe M3MEHAETCA COOTHOLWIEHME MEXKAY aMMNINTYAAMMU
NOJIOXKMUTENbHbIX M OTPULLATE/IbHBIX YaCTUYHbIX Pa3pALO0B.

GO
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Ons npumepa BO3MOXHOCTeM
NPaKTUYECKOTO MPUMEHEHMA aAMMAUTYAHO —

~HV as3oBbIX Auarpamm, B obwem  Buzae,
: 1A <A) | P

paccmoTpmum BanAHUE MeCTa BO3HUKHOBEHUA
2 : = -
2. A(+) - A( ) ,u,ed)eKTa B n3onauunun BbICOKOBOJIbTHOIO

MN3onaumsa
(@]

3 3: A(t) >A() obopynoBaHMA HA BUA aMmnanTyAHO — $a30BOro

pacnpeaeneHuna MMMNYNbCOB YaCTUYHbIX
paspsgoB. [Ona  6onbwen  HArnagHOCTU
NPOUNNIOCTPUPYEM 3TOT aHaANM3 MPU NOMOLLU
A(+) t-A-———-X--- PUCYHKa «PUCYHOK 17».

B cnoe wu3onaumm KOHTPOAMPYyeMOro
J_I o - 060pYA0OBaHMA BbILEAMM TPU XapaKTepHbIX,
== Hanbonee 4acTo BCTPEYAKOLMXCA, MecTa

A()

BO3HWKHOBEHUA ,a,ed)eKTa:

Touyka «1» — B6/AU3N BbICOKOBO/ILTHOIO
PucyHok 17 BamaHue mecta BO3HUKHOBeHUA gedeKra B

M30MALMM Ha AaMNUTYAHO - YaCTOTHOE pacnpegeneHue anekTpoga (BBOA, TpaHchopmaTopa, Kuia
MMMYAbCOB YaCTUYHDBIX Pa3PAJ0B kabens, WwuHa KPY);
7’ ’

Touka «2» - BHYTPMU cnoA

BbICOKOBOJ/IbTHOMN U30NALUN;

Touka «3» — B6AM3M 3eMAAHOTO 31eKTpoda. ITO MOXKeT ObiTb  BblpaBHMBAOLLUIM
NoNynpoBOAAWMNA CNOM B U30MALMMK, pasgenka KabenbHOW NWHUKM, 3KpaH MydTbl, SNeMEHT Noj
«MNAaBaloWmMm» NOTEHLNANOM, U T. 4.

He BpaBascb B pusmnuyeckne noapobHOCTU BO3HWMKHOBEHUA Pa3pALOB Ha Pa3HbIX y4YacCTKax
nsonAaunmn, byaem, ¢ NpUemaemor ANA HaWero OLEHOYHOrO aHa/M3a TOYHOCTbIO, CYMTaTb, YTO BCE
YacTMYHble pas3pAagbl COCpeAoTOYeHbl B ABYX, [AOCTAaTOMHO Y3KMX YrioBbiXx 30Hax. CornacHo
MOACHEHUIO K PUCYHKY «PUCYHOK 17», 3TM 30HbI PACMONAratoTCA HA Yy4vacTKax BO3pacTaHWUA
HanpsAXXeHWs NuTatoLWwen ceTu.

MpM NONOKUTENBHOM HAMPAXEHWU BCe YaCTU4YHblE PaA3pPALbl MMEKT OTPULATENbHYIO
MONAPHOCTb M COCPeAOTOYEHbI B 04HOM $a3oBoi 30He, A0 90 rpaaycos (paspaabl C aMnNaAnTyaon «A-
»). Mpu oTpMUATENIbBHOM HaNpPAKEHUM NUTAIOWEN CeTM BCe YaCTUYHble paspagbl  UMerT
MONIOXKUTENbHYIO MONAPHOCTb U COCPEAOTOYEHbI B Yr10BOM 30He g0 270 rpagycos, (paspaabl ¢
AMMANTYA0N «A+»).

Touka «1», rae BO3HUK aedeKT M30naunmn, COOTBETCTBYET C/1y4alo, Korga paspAs BO3HUKaeT
NMPaKTUYECKN Ha BbICOKOBOJIbTHOM 3/1eKTpode. ITO KIACCUYECKUM KOPOHHbIM paspad, CO BCEMMU
BbITEKAIOLWMMM NOCNEACTBUAMMU. Ha NONOKMUTENBHOM NONYBOIHE MUTAOLLErO HANPAXKEHUA MMMY/IbCbI
OTPULATENbHbIX PaspafoB «A-» MMET MaKCMMANbHYD WHTEHCMBHOCTb. Ha oTpuuaTenbHom
NONYBOJIHE MNUTAIOLWErO HANPAKEHMA MOJNIOKUTENbHbIE pPas3padbl «A+» UMelT CyLeCcTBEHHO
MEHbLUYIO aMNANTYAY.

Touka «3» BO3HUKHOBeHUA aedeKTa B U30/1ALMMU, HA PUCYHKE COOTBETCTBYEeT C/yyato, Koraa
YaCTMYHbIN pa3pAsL BO3HUKAET B6M3M, UM HA CaMOM 3eMISHOM 3neKkTpoae. B atom cnyyae paspasbl
BO BPEMSA MOJIOXKMTENbHOIO NUTAIOLLLErO HANPAXKEHUSA (pa3paabl C aMNAUTYA0N «A-»), bByayT MeHblue,
yeM paspAgbl BO BpPeMA OTPULATENIBHOW NOYBONHbI MNUTAIOWLEro HanpskeHua (paspagpl C
amnantyaon «A+»). [laHHOe pacnpeaeneHve MMMY/AbCOB Pa3pAL0B MPOTUBOMO/IONKHO, YEM MpU
HaZIM4YMM B KOHTPOAMPYEMOM 060pYyA0BaHUN KOPOHHbIX Pa3pAaLoB Ha BbICOKOBO/IbTHOM 3/1EKTPOAE.
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Ha npaktuke ato 6biBaeT npu npobsemax B NONYNPOBOAALLNX CNOAX KabenbHbIX AMHUA U 0OMOTOK,
npu yTeykax B N1060BOM YacT O0BMOTKM cTaTopa, Npu ocnabneHnn KpenneHua ctepykHel obMoTKM
cTaTopa B nasax.

TouyKa BO3HMKHOBEHMA AedeKTa «2» ABNAETCA NPOMENKYTOYHbIM BapMAHTOM, KOr4a paspasabl
BO3HWKAOT B rNybuHe cnos nsonauuun. B atom cnyyae amnantyabl pas3pAnoBs, (3aperncTtpupoBaHHbIX
Ha MONOXWUTENbHOM, U OTPULATENIbHON MNOJYBONHE MUTAIOWEro HanpsAMKeHuda), byayT npumepHo
OAMHAKOBbIMKW. TaKas KapTMHa pacnpefeneHua paspagoB b6biBaeT nNpu HenpaBWUAbHOW MPOMUTKe
M30N1ALMKN, HANMYMM BHYTPEHHUX TemnepaTypHbix pa3spyweHuit. Ecnm Touka pedekta Oyaer
CMeLaTbCA OT LEeHTpa B Ty WAM MHYI CTOPOHY, OyAeT WM3MEHATbCA COOTHOLWIEHME aMNAUTYA,
MMMY/IbCOB YaCTUYHbIX Pa3pAL0B B KOHTPOAMPYyeMOM 060pyA0BaHUMN.

[aHHbIM aHanu3 wmancTpupyeT TOT GaKT, YTO TO/IbKO MO COOTHOLEHUK WHTEHCMBHOCTU
YaCTMYHbIX Pa3psLoB (€CTECTBEHHO, XOPOLWO «OTCTPOEHHbIX» OT NMOMEX) Ha ABYX Mosaynepuomax
NUTalOLWEN CeTU, MOMKHO OMnepaTUBHO M AOCTAaTOMHO HALEXKHO OUEHWUTb, HAa KAaKOM Yy4yacTke
KOHTPONMPYEMOWN M30ALMM BbICOKOBONBLTHOTO 060PYA0BaHMA NPOUCXOLAT YacCTUUHbIE Pa3pALbl, Ha
BbICOKOBO/IbTHOM 3/1EKTPOAE, UM BOAU3N 3eMAAHOTO 3NEKTPOAA.

2.2.2.2. AHanu3 4acTOTHbIX CBOMCTB YAaCTUYHbIX Pa3paaoB

MHOro AONONHUTENbHOM NONE3HON MHPOPMALMM O NPUPOAE YaCTUYHbIX Pa3pPsaaoB, U MecTe
NX BO3HWKHOBEHMA B KOHTPOAMPYEMOM 060pPYA0BaHMM, MOMKET ObiTb MOJAYY4EHO Ha OCHOBAHWUM
aHanmsa GpopMbl 3aPErucTPUPOBAHHbLIX MMMYAbCOB — YACTOTHbIX CBOMCTB YaCTMYHbIX Pa3pagoB B
nsonauumn obopyaoBaHus.

Mpwn 3TOM OYEeHb BaXKHO MOHMMaATb, YTO Mbl PACCMATPMBAEM He CBOMCTBA CAMOr0 YacTUYHOIo
pa3pAga, a peakumo KOHTPOMPYEeMoro o6bekTa Ha BO3HUKWKIM paspad. O4AWH M TOT Ke MMNYAbC,
UMEILWNIN O4MHAKOBbIE MapameTpbl, HO BO3HMKLUMIA B Pa3HbiX TOYKax O0ObEKTa, NpU perncrpayum
6yaet MMeTb pas/IMyHble YacTOoTHble napameTpbl. OTcloga cnedyeT BaKHOeE C/AeACTBUE, YTO
MMMNYNbCbl, BO3HUKLIME B OA4HOW 30He, ByayT MMeTb OAHM YaCTOTHble CBOMCTBA, @ BO3HUKLINE B
APpYrov 3o0He — Apyrme YacToTHble CBOMCTBA. MMIMEHHO 3TO MOMKET MO3BOINTb AMArHOCTaM COo34aBaTb
OMArHOCTMYECKMe NpaBuna, pasgensatowme MMNyabCbl No NPUPOLAE BOSHUKHOBEHUA M IOKALLMK MecCTa
nedekTa.

OCHOBHbIMM YaCTOTHbIMW CBOMCTBAMM MMMNYNbCOB MOXXHO CYHMUTATb ABa NapamMeTpa - 4acCToTy
nmnynbcCa 4aCTUYHOro pa3pAana, U ANNUTeNIbHOCTb 3aTyXaHUA KonebaHui.

- YacToTa nmnyabca 4acTUYHOro paspasa.

[axe B 3TOM, Ha MepBbli B3rnA4, NPOCTOM BOMPOCE, KaK M BO BCEM MPAKTUYECKOM
NPUMEHEHUN TEOPUM YaCTUYHbIX PA3PAA0B, eCTb OnpefesieHHble COXHOCTU. YacToTy Mmny/bcea
MO}HO onpeaensTb, cieaya KNacCMYecKon Teopuu, Mo MOSHOMY nepuopy KosiebaHua, a MOMKHO
TONIbKO MO NEpPBON BOJMIHE WMMMY/bCA, WMCMNOAb3YA YABOEHHOE 3HAYeHWe AJINTENIbHOCTU 3TOM
NosyBo/IHbI. [Py 3TOM NErko MOXHO MOJYYUTb YacTOTy MMNYAbCA, pasanyakolyoca Ha 50%. 3To
06bACHAETCA TeM, YTO 4YacTOTHble CBOMCTBA MMMy/bCa, HA MEPBOWN MOJYBOJHE, @ O0COBEHHO Ha
nepegHem GpoHTE, CyLLECTBEHHO U3MEHAIOTCA.

[aHHoe 06cTOATeNbCTBO BHOCUT B aHa/NM3 YACTOTHbIX CBOMCTB MMMYAbCOB YaCTUYHbIX
paspAgoB  OnNpefeneHHbii CybbeKTMBM3M, HO He OKasblBaeT CyWeCcTBEHHOro BAMAHMA Ha
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ANArHOCTMYECKME BO3MOXKHOCTM 3TOro meTtoga. OCHOBHOE — MPUMEHATb OAMHAKOBble NMpasBuaa K
onpefeneHnto YacToTHbIX CBOMCTB MMMY/IbCOB YAaCTUYHbIX Pa3pAaaoB. [8 OUEeHKM YacToTbl MMNY/bCa
YaCTUMYHOrO paspaga Mbl Npeanaraem UCNOAb30BaTb YABOEHHYIO AANTENbHOCTb OCHOBHOIO, NEPBOro
nMmnynbCea.

3TO 3HAYeHMe YMHOKAETCA Ha ABa, M NOJy4aeTca nepmos MMNybca YacTUYHOrO paspaaa, no
KOTOPOMY OMpeaenaeTcs Karkylwanca yacToTa. [MOHATUE «KaXKyLLemca 4acToTbl» 34eCb BBEAEHO Mo
TOM NPOCTON MPUYMHE, YTO Mbl MMEEM MMMYAbCbl, Pa3NYatoWMECA OANTENbHOCTbIO NepeaHero u
3agHero ¢poHTOB. Kpome TOro, 3T MMNY/bCbl SIBAAIOTCA 3aTyXaloWMmMKM, NpUYem 4actoTa, o mepe
3aTyxaHusA, 06bIYHO M3MeEHseTcA.

- nutenbHoOCTb nmnynabcCa 4aCTU4YHOIro pa3pAaga.

3TOT napameTp MOKa3blBaeT, Kak A0Ar0 A/AUTCA peaKkuma KOHTPO/NMPYEMOro obbekTa Ha
BO3HUKLLMIA B MU30NALMU UMMNYAbC YAaCTUYHOTO Pa3paaa.

BpemeHHOW MHTEpBan OT Hayana, U A0 3aBepLUEHUA UMMYbCA, TaKKe MOXKET onpeaenaTbca
HECKONbKMMM MeTOodaMW. Yauwie Bcero MCNoNb3yeTcA HEeKOoTopoe 3HavyeHue KoadoduumeHTa
3aTyxaHus, Hanpumep, 0,1 nam 0,05. MNpun KonebaTebHOM YMEHbLUEHUN KOHTPOAUPYETCA aMNAUTYAbI
UMNynbcoB. MNpu CHUXEHUU amMNAUTyAbl A0 TaKOro YPOBHA, OTHOCUTENbHO aMNAUTYAbl NepBoro
UMMYNbCa, CUTHAN YaCTUYHOIO Pa3pAaa CYMTAETCA 3aTYXLLUUM.

Ob6a 4acToTHbIX MapameTpa MMNyAbcoB YP He ABAAIOTCA CTAaLUMOHAPHLIMM, OHW 3aBUCAT OT
MHOTUX APYrUX peanbHbiXx napameTpoB. OAMH U TOT Ke AedeKT, HO BO3HUKLIMUIA B Pa3/IMYHbIX 30HaX
KOHTPOAMpPYeMoro obopyaoBaHusa, NPUBOANUT K MOABAEHUIO MMNYNbCOB C Pa3/INYHbIMM HYaCTOTHbIMMU
cBoicTBamu. Ho ABa pasnmuHbix aedeKTa, AaxKe BO3HUKWNX HAa OAMHAKOBOM YAANEHUU OT AaTyuKa,

6yayT UMeTb Pa3IMYHbIE YAaCTOTHbIE

cBOlCTBa.
THC A
200 T Ha 3Tane permcrpauunm
//;x;( N MMMNYNbCOB NPaKTU4YeCKana LLEeHHOCTb
x \
'," J’;)g( X )z(\‘ 3TUX napameTpos He CTONb
0=( - ¢ ) ¢ \
1
D% x X 3HauYMTeNbHa. Heobxoanmo
100 {-- X X x w/ Ml «HabpaTb» HEKOTOpOe KONYEeCcTBO
A\ X / TN — o
\3‘\( )5(,/’ i X;(\ CTaTUCTUYECKOM MHPOpMaLmy,
“““ 1
\ X )‘E/ obbvem KoTopoi bypetr pocratoueH
XX Fwmr ;
- i) ana 0606LeHun CBOMCTB
q 4 -
0 5 10 MMNYNbCOB. MaKkcmMmanbHoO
3pdEKTUBHO YaCTOTHble CBOWCTBA
PucyHok 18 PacnpegeneHne numnynbcoBs YaCTUUYHbIX paspAaaos Ha TF
MMNYAbCOB MOXHO UCNO/Ib30BaTb Ha
NTOCKOCTU
aTane aHanAMsa  pacnpegeneHus

MMMynbcoB. MMEHHO NO3TOMY [aHHbIM MeToh nepeHeceH B pasgen obuwero aHanvsa

3aperncTpmMpoBaHHbIX MMMY/bCOB.

B aToM meToAae BCe MMMNY/bCbl, BHE 3aBUCMMOCTU OT UX aMMAUTYAbl, HEOBXOAMMO Pa3MecTUTb
Ha CTaTUCTUYECKOW YCIOBHOM NnaockocTu. OcaAmM KoopaMHAT 3TOM NIOCKOCTM ByayT: no ocn Y byaem



3
GlMRUB «CDM-30», «CDM-45», «CDM-15», «CDM-15/P» Pykosodcmeo o sKkcnayamayuu

OTKNaAblBaTb, ANA Ka)KAOro MMMynbca, AAnTenbHocTb (ocb Y), a no ocn X Byaem oOTKAadbiBaTb
4acToTy MMNYNbCOB.

Ona ynobcTBa aHann3a M NPaKTUYECKOro NpMMEHEHUA AaHHOro AMArHOCTUYeCcKoro metoga
Ha30BEM 3TO YCNOBHYIO MIOCKOCTb «BPEMSA - YAaCTOTHOM» NAocKocTbio, uam «TF» (Times Frequency)
NAOCKOCTbIO.

Mmnynbcbl 0og4HOM NpUpoAbl U MecTa BOSHUKHOBEHUA, ByayT cocpeaoTodeHbl Ha TF naockocTm
B O4HOM NOKanbHOWM 30He. MMnynbcbl Apyron Npupoabl U MecTa BO3HMKHOBEHMUA, KaK U MMMYbCbl
nomex, byayT cocpefoTaunBaTbCA B APYrnX 30HaX. AHaNU3 pacnpeseneHna MMNybCOB Ha NIOCKOCTH
NO3BO/IUT JIOKANIN30BaTb MX MapameTpbl. [pumep TaKoOW /IOKanM3auuMmM MMMYAbCOB MPUBEAEH HA
PUCYHKE «PUCYHOK 18».

Ona 6onee NONHOro aHanM3a HECKOIbKUX NapamMeTpPOoB YaCTUYHbIX Pa3paLoB MOMKHO NepemnTy,
OT ABYXMepPHOM TF NA0OCKOCTU, K TPEXMEPHOM, BBeAA, AONO/JHUTE/IbHO, B PaCCMOTPEHME aMNANTYAbI
MMNY/bCOB, OTKAaAbIBaa UX Mo ocn Z. B aTom cnyyae MOXKHO roBopuTb ye o «TFA» gnarpammax
(Times Frequency Amplitude). 3TM guarpammbl no3sonsaoT euwe 6onee 3pPeKTMBHO pas3genatb
3aperncTpmpoBaHHbie MMMYAbCbl YACTUYHbBIX Pa3pAf0B MO MPUMpPoLe U MeCcTy MX BO3HUKHOBEHWUA,
OTAENATb UX OT MOMEX.

2.2.2.3. AHanuM3 U3MEHEeHMA WHTEHCMBHOCTM YaCTU4YHbIX Pa3pagfoB B npouecce
aKcnayaTaumm obopyaoBaHms

Ha pucyHKe «pucyHOK 19» npuBeaeHa CTaHA4APTM30BaHHAA KpuBas  M3MEHeHuA
WHTEHCMBHOCTM YaCTMYHbIX Pa3pAgoB B Mpouecce ANMTeNbHOW paboTbl M cTapeHus M30aAuMK
BbICOKOBO/IbTHOFO 0060pYyA0BaHMA. ITO YCNOBHAA «/IMHUA KU3HWU» U30MALMK, cnpaBeannBas anAa
60NbLIMHCTBA BbICOKOBO/IbTHOrO 060pyA0BaHMS.

Ha nepBom 3Tane XM3HU nsonaunun, nocne ee n3rotosneHmnAa, NPUHMNMMaOTCA BCE MeEPLI ONA
TOrO, 4yTObbI YNAy4WHnTb COCTOAHNE NU30N1ALNN. Ha atom atane moxxeTt nposoanTbCA AO0MNO/IHUTENIbHAA
CyWwKa U3on14aunmn, oO4NCTKa, YyCTpaHeHne MENKUX p,ed)eKTOB.

Mepuon BpemeHU «2» ABNAETCA
PD A OCHOBHbIM Aans HOPMa/bHO
M3roTOB/JIEHHOTO UM 3KCMAyaTUPYEeMOro

Alarm ; BbICOKOBO/IbTHOrO  060OpyAOBaHMA, B
ngeane OH UWMeeT MaKCUMMabHYIO

ANUTEeNbHOCTb. B TeyeHuMe  3TOrO
BPEMEHM YPOBEHb YaCTMYHbIX Pa3pAL0B
HEBE/IMK U NPAKTUYECKU HE U3MEHAETCA.
@ t ObopyaoBaHWe 3Kcnayatupyetca 6es
> OrpaHWYEHNn, UMHTepBaibl BPEMEHMU

0@ B @

mexay nposeaeHNAMU M3M€peHVIl7I
PucyHok 19 U3ameHeHne MHTEHCMBHOCTU YaCTUUYHbIX pa3pAaos B

npouecce paboTbl BbICOKOBONLTHOrO 060pYA0BaHMNA Y4aCTUYHbIX pPa3pAaoB  oOnpeaenarTca
nmerwnmmnca Ha npeanpunaTnn

HOpmaTMBamu. Yauwe Bcero MU3MepeHUA YaCTUYHbIX pPa3pAnsoB B KOHTpOﬂMpyeMOVI n3onauunun
cOBMeELWaTCA C npoBoagnMbIMU pernameHTHbIMU U PEMOHTHbIMU pa60TaMM.

GO
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MNepuog BpemeHM «3» XapaKTepusyeTcsd BO3HUKHOBEHMEM B KOHTPO/IMPYEMON M30AALUK
OedeKToB B Haya/bHbIX CTaausax pPa3BUTUA. Yawe Bcero 3TO BbI3bIBAETCA MPOLLECCAMM CTapeHus
M30NAUMN, WHOFgA MEXAHUYECKMMM NOBPENXKAEHUAMM BEPXHUX CNOEB WM3onAuMKU. Ha 3Tom
BpeMeHHOM 3Tane HabnogaeTca yCTOMYMBLIN TPEHA, B POCTE MHTEHCMBHOCTU YACTUYHbIX Pa3psagos,
OT M3MEPEHUs K WM3MEPEHMI0 KONIMYECTBO M 0OLaA 3Heprya 4YaCTUYHbIX pPa3psaoB BO3pacTaerT.
Bo3HuMKLWKNE 30HbI AedeKTOB pacwmpatoTca. MHTepBasbl BpeMeHU MeXay NpoBeAeHUEM U3MepPEeHUi
YaCTUYHbIX Pa3pPALOB CYLLECTBEHHO COKpaLLatoTca. BeInunHa sTUX MHTEPBANOB MeXAY M3MEPEHUAMM
3aBUCUT OT peasibHON CKOPOCTM POCTa MHTEHCUBHOCTU YAaCcTUYHbIX pa3psaaos. O6bIYHO rpaHMUa 3TOro
3Tana »XM3HW BbICOKOBOJIbTHOM M30/ALUN COOTBETCTBYET YBEAMYEHUID MHTEHCUMBHOCTM YaCTUYHbIX
paspagos B 4 — 8 pas.

BpemeHHOW uHTepBan «4» cooTBeTcTBYeT ¢dasze, Koraa AedeKTbl U30NALUMMU YIKe HauyMHAoT
Pa3BMBATLCA «1aBMHOOOPa3HO». OHWM Yy¥Ke HACTONbKO Pas3BWUIMCL «B LIMPUHY», 4YTO MMetoTcA
npeanocbIKM ANA Nepexoaa Ha ApYyron ypoBeHb Aerpajauuu usonsauuu. Hanpumep, LOPOMKKM
HayrnepoXKMBaHUA U30MALMM MO MOBEPXHOCTW, HA3blBAaeMble «TPEKaMW», WMEIT HaCTO/bKO
60/bWY0 ANUHY, YTO TOKM MO HUM MHTEHCMBHO HAYMHAKOT BO3pacTaTb. B pesynbTaTe AOPOXKKM
HAYMHAOT PacWMPATLCA U yraybnaTbea, ewe 6osblue aKTMBU3UPYA Mnpouecc obuiel aerpagauunu
N30NALMMN.

WHTepBan BpemeHM «5» HauMHaeTca B TOT MOMEHT BpPEMEHM, KOrga MHTEeHCUBHOCTb
YaCTUYHbIX PA3pPALOB HauyMHAET NpeBblwaTb AOMNYCTUMOeE 3HayeHue. MpaKTUYecKn Bcerpa, eciu He
MPUHUMATb CneumanbHbIX Mep MO YCTPaHEHUID umetlowmxca aedektoB B u3onaumu, pabota
BbICOKOBO/IbTHOIO 060pYA0BaHMA HA 3TOM YYaCTKe 3aKaHYMBaETCA aBapUIHO.

KauyecTBeHHO KpMBaa Ha PUCYHKe «pPUCYHOK 19» cnpasegnunBa ana ntoboro BbICOKOBONLTHOMO
obopyaoBaHuA. KonnyectBeHHble NapameTpbl UHTEPBAZIOB BPEMEHU, UX AJIUTENIbHOCTb M 3HAYeHUA
WHTEHCMBHOCTWM YaCTUYHbIX Pa3pAAO0B, MMelT Honblne OTAMYMA ONA Pa3IMYHBIX TUMOB U MapoK
BbICOKOBO/IbTHOro obopyaosaHuA. [axke oanHakosoe obopypoBaHMe, HO MMetoLLee pasHble roabl
BbIMyCKa, MOryT MMeTb AOMYyCTUMble  3HAYeHUA  MHTEHCMBHOCTU  YAaCTU4YHbIX  Pa3pAaaos,
pasnnyalowmeca B HECKONbKO pa3. Ob6bIMHO 3TOT BOMPOC pelaeTcA Ha OCHOBAHUM CKOPOCTH
N3MEHEHWNA NHTEHCUMBHOCTM YaCTUYHbIX Pa3pAaoB. Yem bbicTpee pacTeT MHTEHCUMBHOCTb, Tem bonee
ONACHbIMM ABNAIOTCA 3TN Pa3pAabl ANA N30NALUN KOHTPOANpPyemoro obopyaoBaHMA.

2.2.2.4. (CBfA3b MHTEHCMBHOCTM YACTUYHbIX Pa3pPAL0OB C NapamMeTpamm OKpYKatoLen cpeapl U
pexrmamu paboTbl 060pyaoBaHUA

Mepen BbIABNEHWEM TeHAEHUMA B WM3MEHEHUM MHTEHCMBHOCTM YaCTUYHbIX Pa3pagoB BO
BpEMEHM HeobxoamMmo ybeguTbCA, 4YTO 3TU WM3MEHEHMA He CBA3aHbl C PEXMMOM pPaboTbl
BbICOKOBO/IbTHOIrO 060pyA0BaHuA. [1na 3Toro HeobxoanMMo NonpoboBaTh BbIABUTL CBA3b NAPaMeTPOB
Pa3pAA0B C «BHELHMMWY» NapameTpaMu, 3HAYEHUA KOTOPbIX HEOBX0AMMO GUKCUPOBATL NPU KaXKAOM
npoBeAeHHOM U3MEPEHUMN.

BaykHbIMM ABAAIOTCA CeAyolWmMe NapameTpbl:

- BnaxKHOCTb M TemnepaTypa OKpyKatowelh cpeabl. OcobeHHO 3TO BaXHO NpW NpoBeAeHUU
N3MEePEHMN YacTUYHbIX Pa3psaaoB B TpaHchopmaTopax.

GO
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- MNapameTpbl TENNOHOCMTENSA B CUCTEMAax OXNAKAEHMA reHepaTopoB. Hanpumep, npu
YBE/NMYEHUWN KOJIMYECTBA BOAOPOAA B CUCTEME OX/NANKAEHMA FeHEepPaTopa MOXKET Pe3KO M3MEHUTbCA
YPOBEHb YaCTUYHbIX Pa3psALOB B HECKO/IbKO pa3. Mcnonb3oBaHMe BOAOPOAA BMECTO BO3AyXa Pe3Ko
CHUKAET MHTEHCMBHOCTb YaCTUYHbIX Pa3pAL0B.

- HanpﬂmeHme I'IMTalOLLI,eﬁ CeTN, KOTOPOE MU3MEHAETCA B 3HAYUTENIbHbIX Npeaenax, Moxet
TaKXKe noBanNATb Ha YpOBEHb YaCTUYHbIX pPa3pAaos. YBenunyeHue HanpAaxXeHna yBen4vnBaeT
MHTEHCUBHOCTb MMNY/1bCOB.

- Paboyan TemnepaTypa CTaTopa 3NeKTpoABUraTeNs UK reHepaTopa. MHTepecHbIM aBaseTca
TO, YTO B 3aBUCMMOCTM OT TUMA M30NALUN MOMKET UMETb MECTO MOJIOMKUTENbHbIA U OTPULATENbHbIN
K03 PULMEHT CBA3N MHTEHCUMBHOCTU YAaCTUYHbIX Pa3pAL0B C TEMNEpPaTypoi.

- HarpysKka KoHTponupyemoro obopygosaHus. CBA3b 34eCb, BEPOATHEE BCEro, onpeaensaerca
BHYTPEHHUM HArpeBoM M30ALNN, MPAMON CBA3N MHTEHCMBHOCTM YaCTUYHbIX Pa3pPAL0OB C HarpysKou,
06bI4YHO He yaaeTca 0BHAPYKUTD.

2.3 PedaexkrorpadpupoBaHue

MeToa pednektorpadum AOCTAaTOYHO LIMPOKO NMPUMEHSETCA B MPAKTUKE AN MOUCKA MecT
BO3HMKHOBEHMA AedeKToB B KabenbHbIX NMHMAX. MeToa A0CTaToOYHO NpocT U 3dPEeKTUBEH, HO U He
NMWEH HEKOTOopbIX HegocTaTKoB. OCHOBHbIMM HefoCTaTKaMu  ABAAOTCA ABa. Bo-nepsblx,
ANArHOCTMKA MOXKET MPOMU3BOAUTLCA TOIbKO Ha OTK/AKYEHHOM KabenbHOW nuHMKU. Bo-BTOpbIX,
AuarHoctupyemolit aedekT B M30M1AUMU KabenbHOW NMHUK A0NXKeH ObiTb «pasBuUT» A0 TaKou
CTEMEHW, YTO B €ro 30HE BOJIHOBblE CBOMCTBA KabenbHON NNHUKU BblN M3MEHEHbI, TO/IbKO B 3TOM
C/ly4ae BO3MOXKHO OTpaxkeHue (OT 30Hbl AMarHocTUpyemoro aedeKkra) 4acTM SHEprum TecTOBOro
MMNynbCa.

Mpw nomowwm npubopa «CDM-30», MmetoLLLero B CBOEM COCTaBe MOAY/1b PerucTpaumnmn Gopmol
MMNYNbCOB  YaCTMYHbIX Pa3pPALOB, TaKKe BO3MOMKHO MNPOBEAEHME JIOKaAu3aumm  mecTa
BO3HWKHOBEHMA AedeKTOB B M30naLMU. Mcnonb3yemblii NpU 3TOM METoA, «MOAUOULMPOBAHHOMNY
pednektorpadpum npuobpetaer HoBble cBoicTBa. OTAMuYMe AaHHOro metoda pednektorpadum ot
«CTaHOAPTHOro» 3aK/04YaeTCa B TOM, YTO B KayecTBe TEeCTUPYIOLWEro MMMY/bCa MCMNOAb3YeTcs He
MMMNYAbC OT BCTPOEHHOro B NpMbop reHepaTopa, a MMMyAbC YaCTUYHOMO Pa3psaa, BO3HUKAOLLEro B
30He BO3HMKLEro aedeKTa U30aAUNN, UK AaXKe BHE Hee.
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| YacTuyHbIn
| paspsa
= 1\< Ka6enb =
e | )
Pednekrorpagus
nMnyrbcamm / \
YaCTUYHbIX =
pa3psagos A N\

PucyHoK 20 Ucnonb3oBaHMEe MMNY/IbCOB YaCTUUYHBIX Pa3pAL0B AN
noucka mecta gedeKra B KabenbHoW TMHUK

Ha pucyHke (pucyHok 20) npuBeaeHo M3obpakeHne, NoOSCHAKLLEE NCNOb30BaHME B MeToae
pednektorpadpum MMNyNbCOB YACTUYHbLIX PaA3PALOB OT gedeKTa, ABAAKOWErocs WUCTOYHUKOM
YaCTUYHbIX pPa3paaoB. B mecte Hannuma gedekta KabenbHON NMHUM BO3HMKAET YaCTUYHbIN pa3paa, 1,
COOTBETCTBEHHO, 31€KTPOMArHUTHbIN UMMNYAbC. M3 30Hbl BO3SHUKHOBEHWUS OH Ha4yHET, MO KabenbHoM
JIMHUK, PacnpOCTPaHATLCA B 06e CTOPOHbI, B HaNpPaB/ieHUN KOHLEBbIX pPa3aenok KabenbHou AnHuu. C
OAHOM CTOPOHbI, HA PWUCYHKE 3TO C/eBa, KOr4a MMMyAbC AOCTUTHET [aTyuKa, TO OH byaer
3apeructpupoBaH npubopom «CDM-30». MpubamsmslIMCb K MNpaBOMYy KOHLUY Kabens, B mecte
N3MeHEeHMA BOJIHOBOTO CONPOTUB/IEHMA, YaCTb SHEPTUM UMMYNbCA YAaCTUYHOIO pa3psaaa OTPa3uUTCA, U
OTPaKEeHHbI MMNYNbC, MEHbLUE aMnanTyapl, byaeT ABuratbca B 06paTHOM HanpasneHuu. B ToT
MOMEHT, Korga MMNyAbC NPUAET K NIEBOMY KOHLY Kabens, OH TaKe OyaeT 3aperncrpuMpoBaH
npmubopom «CDM-30».

Noboi BHELHUN UMNYAbC,
R EEE;T:;;HTIH HanpuvMep nepeHaBefeHHbIi W3  ApYroil
l KabeNbHOM NMHUKN, MOXKET MUCMO/1b30BaATHLCA
= * Kafens =
] B KayecTBe 30HAMPYHOLLEro WMMMybCa
e W
(pncyHok 21).

PucyHok 21 Ucnonb3oBaHWe BHELWWHUX UMNYbCOB B ﬂepBbIVI MOMEHT BpPEMEHU OH

byneT 3apeructpmpoBaH npubopom, 3atem
NPUBAN3MBLLUCHE K MEPBOMY MECTY M3MEHEHWA BOTHOBOFO CONPOTMB/IEHUA, YaCTb IHEPTUM UMMNY/IbCA
YaCTMYHOro pa3pAga OTPaA3UTCA, U OTPAXKEHHbIN MMNYAbC, MeHbLeNn amnauTyabl, byaeT ABuratbca B
obpaTHOM HanpaBnAeHWM, BTOPAA YacTb MMMy/bCa MNPOAO/IKUT ABWMXKeHWe. B TOT MoMeHT, Koraa
MMMYNbC NPUAET K IEBOMY KOHLY Kabens, oH Takxke byaeT 3apeructpmuposaH npnbopom « CDM-30».

Ecnun, B MOMeEHT npuxoaa nepsBoro, «NPAMOro» MMMy/bca, HAYHeTCA perncrTpauma BpeMeHHOM
dopMbl CUrHaNOB, TO BPEMEHHAA AMArpaMma No 3TOMy KaHany byaeTr MmeTb NPUMEPHO TaKoW BUA,
Kak 3TO MOKa3aHO Ha pucyHKe (pucyHok 20). OCHOBHOW WHTepec, ANA AMArHOCTUKM MecTa
BO3HMKHOBEHMA AedeKTa, Ha 3TOM guarpamme UMeeT BpPEMEHHOe 3amnasgblBaHuMe BTOpPOro,
OTPaXXeHHOro MMMy/bca, OT MEePBUYHOrO MMNynbca. KonmyecTBeHHO, 3TO BpemA 6bl0 3aTpayeHo
«OTPAXKEHHbIM» UMMY/NIbCOM HAa ABUXKEHWE, OT MecTa BO3HWKHOBEHMA, K MPAaBOMYy KOHLY Kabend, u
BO3BpaLLeHN0 0bpaTHO A0 30HbI BO3HUKWeEro aedekTta. [BukKeHWe OT 30Hbl AedeKkTa K eBomy
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KOHLY Kabens Y KaXAaoro mmnynbCa 3aHMMaeT OAUNHAKOBOE BpemA, T. €. He U3IMEeEHAEeT BpemA
3ana3jbiBaHUA.

To4YHaA AMArHOCTMKA MecTa BOSHMKHOBEHMA aedeKTa B KabenbHOM NMHUK, NPU NPAKTUYECKOM
NPUMEHEHUN MeToa, 3aTPYAHAETCA NO HECKO/IbKUM NPUYMHAM.

Bo-nepBbIX, CKOPOCTb ABUMKEHUA 3NEKTPOMArHUTHOMN BOJIHbI B KAOENbHOW IMHUM pa3/INyHa Y
Kabenen pasnnyHOM MapKuM. OCHOBHas MNpUYMHA TAKOTO pPa3NYMA — PasIMYHble CBOWMCTBA
ANINEKTPUKOB U KOHCTPYKTUBHbIE OTAMYMA KabenbHbIX AWHWIA. M3-3a 3TOro nNpuM OAMHAKOBOM
BPEMEHM 3ana3gblBaHWA NpUXoAa «BTOPOrO WMMMY/bCa», MECTO pPacrnonoXeHua aedekTa B
KabenbHbIX IMHUAX MOXKET U3MEHATLCA, B 3aBUCUMOCTU OT CKOPOCTU ABUNKEHUA UMNYNbCA.

Bo-BTOpbIX, peanbHaa pedaekTorpamma MOXKeT no ¢Gopme OTAMYaTbCA OT MAEeaNbHOM,
npuBegeHHON Ha pucyHke (pucyHok 20). Ha «nonesHble» curHanbl oT AedeKkTa HaKnaaplBatoTca
OTpakeHuA OT coeguHeHnn, MydT. InA ycTpaHeHUA BANAHUA 3TOro 3¢pdeKTa MOXKHO, NPU NEPBUYHOMN
Kannbposke npnbopa, 3anmcbiBaTb «OMNOPHYO» ped/IEKTOrpamMmmy, CHATYIO KNacCMyecknm cnocobom.
Mo 3Toin pedneKkTorpaMme MOMKHO YTOYHUTb CKOPOCTb PACMPOCTPAHEHWA MMMNY/IbCOB B AAHHOM
Kabene, M mecto pacnonoxeHua my¢dT. 3aTem, B npouecce 3KcnayaTauum npubopa, npu
BO3HWMKHOBEHMW pPeasibHbIX MMNYAbCOB B JIMHUKM, 3anyckaetca pednekKTomMeTp, W  KapTUHbI
pacnpezeneHna MMMNyAbCOB CONOCTAaBAAOTCA. 3HAs TOYHbIE PACCTOAHUA A0 MECT COEAUHEHUA MOXKHO
AaXKe YTOYHUTb MecTo AedekTa.

B-TpeTbux, U3mepeHne BPEMEHHOro pacnpeneneHnsa MMNyabCoB B KabenbHoM AMHWUK, Noa,
pabounmm HanpsxeHuem, 06bI4HO, YCNOMKHAETCA HanAuunmem 60nblioro Konaudyectsa nomex. Ona
nofasBneHua CaydyalHbix nomex npubop «CDM-30» penaer HecKo/IbKO WM3MEPEHW, KONMYecTBO
KOTOPbIX MOMET [O0CTUraTb HECKOJIbKMX COTEH, YCpeaHAs MNOJyYeHHYK KapTuHy. Mocne TakoW
npoueaypbl Ha BPEMEHHOM ANarpaMme OCTaHYTCA TONbKO CTabubHble, MOBTOPAIOLLMECA UMIY/IbCbI.

B camom ob6uiem cnyyae, CKOpPOCTb PaCNpPOCTPAHEHUA MMMNYAbCOB YaCTUYHbIX Pa3pPAA0B
MOYHO NPUHATb PaBHOM OAWH METP 3a BpemA 6 — 7 HAaHOCEKYHA. Mpn AANTENbHOCTM perucTpaumm
dopmbl Mmnynbca paBHOM 80 MMKPOCEKYHA, MMMYAbC OT YAaCTMYHOro paspaga «npoberaet» B
KabenbHOM NWHUM paccTosiHMe, npesbiwatowee 13 KunomeTtpos. Takum obpasom, yyuTbiBanA
ABYKpPaTHbIN npober umnynbcom KabenbHon nnHum, npnbopom «CDM» moXKeT AnarHoCTUPOBaTbCA
Kabenb o6Len ANMHON A0 WECTU KUIOMETPOB.

JOCTOMHCTBOM AaHHOMO meToAa ABNAETCA:

- BO3MOYKHOCTb IMArHOCTMKA KabenbHbIX TMHWUIA, HAXOAALLMXCA NO4 PaboUMM HanNpsaKeHUEM;
- BoisiBNneHune Bo3HMKaoWMX AedeKToB U30N5ALMM KabenbHON MHUM Ha HaYyabHbIX 3Tanax uUx
pasBUTHA.
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3 Pa6oTa c nporpaMMHBIM o6ecniedyeHreM. HacTpoiika npu6opa ¢ nOMOLbI0
Ino

3.1 CocrtaB u Ha3sHadyeHue I10

Mpubop CDM-30 moxkeT nepepasaTb AaHHble AAs aHAa/AM3a B nporpammHoe obecneveHue
INVA, INVA Portable n CKN. Kaxkgbih U3 aTUX NporpamMmmHbIX KOMMJIEKCOB COAEPHKUT GYHKLUN ONA
KOHOUIypupoBaHUA npubopa. Hactpoiika npubopa BO Bcex MPOrpamMMHbIX KOMMIEKCax
BbIMOJIHAETCS MPU MOMOLLUM CXOAHbIX OKOH HACTPOMKW, onucaHHbix B n.3.5.2. [anee npuBeaeHo
onucaHue paboTbl npmnbopa c MO «INVA Portable».

MO INVA Portable coctonT 13 aByX OTAENbHbIX KOMMOHEHTOB:

1. HenocpeactseHHo npuaoxeHne INVA Portable - npunoxeHue, 3aHMMmatoweecs
3arpysKoi, XxpaHeHnem, oTobpaxkKeHNeM 1 aHaIM30M M3MepeHuin npmbopa.
2. USB-gpaiiBep npubopa.

3.2 Tpe6GoBaHHUS K KOMIbIOTEPY
Ona komoopTHoM paboTbl ¢ MO INVA Portable Heobxoanmm Komnbtotep (MnuM HoOyTOyK)
obnafatoWwnin cneayoWnMMmM XapaKkTepuCcTUKaMu:

e [lpoueccop Intel Core i3 1 BblLLE;

e OnepaTuBHas namaTb 26 u 6onee;

e PaspelleHue sKpaHa He meHee 1280x720;
e OC MS Windows 7 nnu 6onee nosgnss.

3.3 YcTraHOBKa NpOrpaMMHOro ooecre4yeHus

3anyctute ¢aiin InvaPortable.msi n3 komnnekra MO ¢ AMCKa UK € Hallero cauTa - U cieayinre
NoACKaskam MporpamMmbl — YCTAHOBLUMKA. [ns KoppeKTHon paboTbl npunoxeHus INVA Portable
Tpebyetca Microsoft .Net Framework Bepcum 4.0.3 un Bblwe. PekomeHayemana Bepcua .NET
Framework —4.7.1 nnu HoBee.

Ona yctaHoBku USB-gpaiisepa npmbopa 3anyctmute ¢paiin InstallDriver.exe n3 komnnekra MO ¢
npaBamu aAMUHUCTPATOPA U CAeaynTe NOACKa3Kam NPOrpaMmbl — YCTaHOBLLMKA.

MporpammHoe obecneyeHue 1 apansep npotectnposaHo Ha OC MS Windows 7 1 HoBee.

3.4 3anyckK nporpamMmsl

Ona 3anycka Hanaute B MeHo «[llyck\Mporpammbl\Dimrus\» nyHKT iNVA (Portable) wu
HaXXMWUTE Ha HEM NEBYHO KHOMKY MbILUW.
TaK)Ke, 3anycK NporpammHOro obecnevyeHms OCYLLECTBAAETCA ABOMHbIM LLEAYKOM JIEBOM KHOMKM

MbILWW Ha Ap/blKe nporpammsbl «Inva (Portable)» Ha paboyem cTone, B COOTBETCTBUM C PUCYHKOM
PUCYHOK 22.


https://dimrus.ru/inva/Inva%20Portable.msi
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fd

Inva
(portable)

PucyHoK 22 fipabIK nporpammbl

Bua nporpammebl nocne 3anycka, M3obparkeH Ha pUcyHKe (PUCYHOK 23).

@ Inva Portable -

Daiin Bua Wnctpymensi sk Momouws

th
x

MpuGopl #

@O00®

> @ DIM-LOC UsE
b @ AR700 U5
>} r2200 Use
> W, PD-Analyzer UsE
b % PD-Analyzer 3 USE
> &y GIs-DM UsE
& MR Uss
> [l TOM3F sz
> & CDR 110.49.211.19:502 Boibepume dawnHsle s npocmompa

@ 31 Indicator Uss
> | & com-15 s
b & COM-30 UsE
b &y COM-45 UsE

" vmD-10 Uss

~ | KomenTapu#
Joctynsa Hosans sepovs (1.1.4469) T CAWork\Documentshinva (portable)\measures\CDM-15
PucyHoK 23 BHewHuit Bug nporpammbl iNVA Portable

3.5 Pao6oTa c nporpaMmmon

3.5.1 O6mmue cBeAeHUA
OKHO nporpammbl COCTOUT U3 YeTblpex obnacTei:

e CTpoOKa MeHI0 (BepxHsAA YacTb);

e CTpokKa cTaTyca (HUKHASA YacTb);

e OKHO cTpyKTypbl B/l (neBas yacTb);

e OKHO NPOCMOTPa M aHaNM3a AAHHbIX.

CTpOKa MEHI0 COAEPKUT CeaytoLLme NyHKTbI:

o «Panny - COQEPKUT KOMAHAY BbIXOAA U3 MPOrpamMmmMbl, CO34aHUA U 3arPy3KN apXMBOB AaHHbIX;

e «Bwua» - napameTpbl BHELLIHETO BUAA NPOrpaMmmbl;

e «MHCTPYMEHTbI» - MEeHI0 BblbOpa NaMKM XpPaHEHWUA AaHHbIX M PeAaKTUPOBAHMA CMMCKa
AOCTYNHbIX NPUH0pPOB;

e «f3bIK» - BbIOOP A3bIKa MHTepdenca nporpammbl;

e «Momowb» - uHPOPMAUMA O KOMNAHWUWU-U3rOTOBUTENE NPOrPaMmMbl U OBHOB/EHME
Nporpammbl.

GO
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Bonbwas n Hanbonee BaxKHaA YacTb PabOTbl C MPOrpPammon MPOU3BOAUTCA MPU MOMOLLM
BblOOpa Pas/INYHbIX I/1EMEHTOB B OKHe CTPYKTypbl B[l M npoBeaeHWs Hag HMUM onepauuin npu
nomoLm Bbibopa KOMaHAbl U3 BCM/bIBAOLLErO MEHIO, NOABAAIOWErocs NPy HaXKaTUM NPaBoOI KHOMKMK
MbILLN.

Crpyktypa B — ApeBoBUAHAA, U MOXKET COAepKaTb 3/IeMeHTbl Pas/IMYHbIX TUNOB:

e SnemeHT CDM - KopeHb gepesa. [ns Kaxaoro ucnosiHeHusa npnbopa COM-15, CDM-30, CDM-
45 co3aaH oTe/IbHbIN «KOPEHbY» - KaTa/ior AaHHbIX;

e [lanka - 3/IeMeHT, XPaHALLNIN N3MEePEHMA, NCNONb3YETCA ANA YNOPAA0YEHUA AAHHDIX;

e /3mepeHune — coaeprKaT pesybTUpyoLne JaHHble NPOBEeAEHHOIO U3MEPEHUS;

e  dain HaCTPOEK — COAEPKUT HACTPOMKN NPOBEAEHUA NSMEPEHUN.

Hag snemeHTamu pa3HbIX TUNOB AOO0CTYNHbl pPa3inMyHble onepaluun. Kamp,omy ANEMEHTY
MOXHO AonuncaTtb TEKCTOBbIN KOMMGHTapMﬁ, anAa  3TOoro Hy>XHO pa3BepPHYTb none BBOAA
KOMMEHTapHA:

[u]
x

$ Inva Portable _
Waiia Bua VHcTpysesTsl Azsik Momowe
Ocraroska cepiui usmepermi

Mpubopbl «

@ DIM-LOC UsE

& GIs-DM 19

W TomzF

4 & PD Analyser USE
4 [ Bee ganmsie
b [ URF
b [l Cepyn wsmeperii 1
i# HF 3 anpenn 2014 r. 20:57:04
i) HF 3 anpena 2014 r. 20:36:36
{8 HF 3 anpenn 2014 r. 20:36:08
i HF 3 anpens 2014 1. 205536 Boibepume danHvie dns npocmompa
18 HF 3 anpena 2014 1. 20:54:49
[ HF 3 anpenn 2014 1. 205408
[ HF 3 anpenn 2014 1, 20:5340
i HF 3 anpenn 2014 1, 205305
i HF 3 anpenn 2014 r. 20:52:20 -
+ | Komentapuii

PucyHoK 24 Inva Portable BBog KommeHTapusa

BBeAeHHbI KOMMeHTapuin byaeT oTobparkaTbCA B 3TOM OKHE NpWU NOBTOPHOM Bbi6ope 3TOro
3/1IeMEHTA M/IM BO BCMN/IbIBAIOLLEN NOACKA3Ke, NPU HAaBEAEHUWN YKa3aTeNs «MbILM» Ha 3TOT 3/IEMEHT.
dNeMeHTbl UMEeILLMIN KOMMEHTaPMN 0603HAYaOTCA CUMBOJIOM «i».

3.5.1.1 MeHi 3nemeHTa «CDM»

MeHto anemeHTa « CDM» copepuT cnegytowme sfnemeHTbl:

e «3anyck OAMHOYHOTO M3MEPEHUA» - 3Ta KOMaHAa OCYLLEeCTB/AAET 3anyck OAHOKPaTHOro
M3MEpPEeHMs MO TEeKyLWMM HacTpokam npubopa M nepegayy e€ro Ha KomnbioTep Ana

p,aaneHUJero npocMoTpPa U aHaNn3a,
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e «Cepua mM3mepeHM» - 3Ta KOMaHAA OCYLLECTBAAET 3aMnyCcK CEpUM M3MEpPEHU OAHOro 3a
apyrum (cm. n.3.5.3).

e «HacTtpoiikn npubopa» - KOMaHAa NO3BONIAET 3arpy3nTb U3 NpMbopa B KOMMNbIOTEP HACTPONKK
npubopa, uCnonb3yemble B TEKYLWMN MOMEHT, AAA NOoCAeaylowero npocmMoTpa Wau
pPenaKTUPOBAHUSA;

o «KannbposKa» - KOMaHAa OCyLLECTBAAET 3aMyCK OKHA BbINMOJHEHWUA KAaIMOPOBKY;

®  «3arpysutb BCe HOBble AaHHbIE» - MO 3TOM KOMaHAEe MpPOorpaMma 3arpykaet AaHHble BCex
N3MepeHM, COBEPLUEHHbIX NO34Hee Noc/iefHero coxpaHeHHoro B 6ase namepexus. aHHble
CKNaAblBAlOTCA B NanKky «Bce gaHHbIe;

® «3arpy3uTb AaHHble Mo BblI6OPY...» - NO 3TOM KOMaHAEe NPOrpaMma 3arpyKaeT AaHHble BCeX
N3MepEeHMN, COBEPLUEHHbIX NO3A4Hee NnocieaHero coxpaHeHHoro B 6ase namepeHua. Kaxagoe
n3mepeHne HeobxoANMMO «nepeTawmTb» B NAMNKY HAa3HAYEeHUS;

e «HacTpoitkn BpemeHn npubopa» - KOMaHAA NO3BOMAET CKOPPEKTUPOBATb TEKYLLYH AATy U
Bpema B npmbope;

e «[lapameTpbl CBA3M» - KOMaHAA NO3BOIAET HACTPOUTb NOAKAOYEHNE K Npnbopy;

e  «O4UCTUTb NamATb Npubopa» - yaanAeT BCe AaHHble U3MEPEHUM, COXPAHEHHbIE B MaMATH
npubopa;

e «MmnopT» - no3sondAeT 3arpy3unTb gaHHble 13 10 INVA B MO INVA Portable.

e «[lo6aBWTb NanKy» - AaHHaA KOMaHAa [,06aBAAET NanKy AN XPaHEHWUA SAHHDBIX.

3.5.1.2 MeHI0 nanku

Manka — 37O BaXKHblIA 31EMEHT nporpammbl. lanka MoKeT ABMAATLCA KaK NPOCTO 3/1eMeHTOM
opraHnsauunn aaHHbIX (HaanN\ep, npu pa36MBKe AaHHbIX NO MeCﬂLl,aM), TaK U Uenbim 06BbEKTOM.

Ha3BaHMA KaHanoB, [A/IMHbI KOHTPONMPYEMbIX KabeNbHbIX /AWMHWIA, NapameTpbl OT4yeTa
COXPAHSAIOTCA B NAMKe M UCNO/b3YIOTCA TaKKe BO BCEX BNOXKEHHbIX Namnkax (40 cneayloliel nanku, B
KOTOPOW OHM NepeonpeaeneHsbl).

CocTaBneHne AMArHOCTMYECKOro OTYyeTa NMPOU3BOAUTCS MO BCEM U3MEPEHUAM JIeXKaLUM He
TO/IbKO B BbIOpaHHOM Namnke, HO 1 B NoAnankax.

MeHIo nanku cogepXnt BCe KOMaHAbl M3 MEHK 3/1eEMEHTA «CDM» wn AOMNO/THEHO

cneayroLmMMmn KoOMaHaamu:

e «CBA3aTb Nanky» — co3J4aeT MMEHOBaHHYIO CBA3b MeXKAY O4HOM NanKkon ¢ AaHHbIMW U APYTron,
JaXKe HaxodAlLencs B AaHHbIX Apyroro npmubopa cepuun CDM (Hanpumep, CDM-15 n CDM-45).
CBa3n BBeAeHbl Ana bonee ygobHOro MNEPEKNOYEeHUA B NpoOrpaMme, MeXay AaHHbIMU
npmMbopoB, yCTaHOBNAEHHbIX B 04HOM, 60/bLLIOM, pacnpeaenmTeslbHOM YCTPOMCTBE.

MNocne BblbOpa AaHHOM KOoMaHAbl HEObXoAMMO BblOpaTb BTOPYIO ManKy M CHOBA 3anyCTUTb
KomaHay «CBs3aTb NanKky». Mocne aToro HeobxoaAnMo ByaeT BBECTUM UMA «CBA3M». MmAa cBA3M
6yaet oTobpakaTbCA No4 MMEHEM MankKu.

e «YAanuTb CBA3b» — yAaNsAeT Nanky 13 cBA3M C APYron Nankom.

e  «ATpMOYTbI NANKM» - NO3BONAET HACTPOUTb BHELWHUI BUA (MKOHKY) Nankm u HAaMMeHOBaHUA
KaHanos npubopa.
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e «[lMarHOCTUKa» - NPX NOMOLLM 3TOrO NYHKTA MEHIO MOXHO UCMPABUTb KOJIOHTUTY/Ibl OTYETA U
3anycTuTb npouenypy GopmmpoBaHMA AMATHOCTMYECKOrO OT4YeTa MO BCEM M3MEpPEeHUAM
nanku. Cm. n. 3.5.5.

e KomaHpa «CoxpaHWUTb HAacTPOMKM Npubopa» - COXpPaHAET HACTPOMKN, XPaHALWMECA B AaHHbIN
MOMEHT B npubope B BbibBpaHHYO nanKky. CoxpaHeHWe He MPOU3BOAWNTCA, eC/IN OTCYTCTBYeT
CBA3b WM HACTPOMKM MONHOCTbIO COBMAZAIOT C NOCAEOHUMMU, YKE XPAHALMMMUCA B ITOMU
nanke;

e «BctaBuTb» - BCTaBnseT paHee Bblpe3aHHYK MankKy B BblOPAHHYO CO BCEMW BAOXKEHHbLIMM
anemeHTamMu;

e «BcTaBUTb 3amepbi» - NEPEHOCUT BCE AaHHbIE N3 BbIPE3AHHOM MNaMNKW B BbIOPaHHYHO;

e KomaHpza «Bblpe3aTb» - NPOU3BOAMUT Bbipe3aHMe Nanku ANA NOCAeAyHOLEN BCTaBKN B APYTYHO;

e «PepakTMpoBaTb» - COAEPKMT MOAMEHIO C KOMAHAAMW, OTBEYANOWMMM 33 BHEWHWUN BUA
AaHHbIX B Nanke:

o MoxHo lepeumeHosameb nanky;
o Bce pgaHHble U3 BNOXKEHHbIX MANoK MOXHO O6beduHUMb, a 3aTeM Pa3zbume o OHAM,
HedenAM unu Mecauam;
o Jlobasumo snoxceHue — AoKyMmeHT pdf nnu jpg nsobpakeHue, Kotopoe byaer
oTobparkaTbCsA Npu BbIbOpPE 3TOM NanKku
O BbINONHATb CTaHAaPTHbIe paitnoBble onepaunn Takue Kak BoipesaTb/BcTaBuTb U T.4.
e «[lob6aBuTb Nanky» - AobaBaeHNe NYCTON BNOXKEHHOM NankKu;
e «YAanuTby» - yaanaeT nanky, BCe XpaHAWMECA B HEM AAHHbIE U BIOXKEHHbIE ManKMu.

3.5.1.3 MeHI0 UsmepeHus

MeHtio N3IMepPEHNA Co4epPHKUT cneayrowme KomaHabl:

e «[InarHocTMKa» - COCTaB/AET ANArHOCTUYECKUIA OTYET MO BbIBPAHHOMY M3MEpPEHUIO (CM.
3.5.5);

e «BblaennTtb LBETOM» - BblAENAET LBETOM YKa3aHHOe n3mepeHue. Bce nanku bonee sepxHero
YPOBHSA TaKKe BblAeNATCA.

e «OTKpbITb» - BbIOMpAeT u3mMepeHWe Ans NPOCMOTpPa (Hanpumep, 3anUcb U3MEpPeHUs B
peanbHOM BPEMEHMU);

e «YOanuTb» - yaanaeT AaHHble C AUCKA KOMMbloTepa.

®alinbl AaHHbIX M3MEPEHMA U HACTPOEK MOXHO «MepeTackMBaTb» MNPV MOMOLLM MbIWKU B
Apyrve nanku.

3.5.1.4 MeHi0 daitna HacTpoeK

MeHI0 n3mepeHuna coaepXuT cneayowme KOMaHabl:

e «MmnopTMpOBaTb HAaCTPOMKM Npmnbopa (ana KOHPUrypMpPoBaHUA NAMNKK)» -HacTpansaeT
HaMMeHOBaHWA KaHaNoB Npubopa B Nporpamme B COOTBETCTBMM C HAaCTPOMKamu npubopa. B
AaNbHENLEM X MOXHO U3MEHWUTb MPW MOMOLLM KOMaHAbl « ATPUOYTbI NANKn».

e «BblaennTb LBETOMY - BblAENAET LLBETOM YKa3aHHbIN dain HacTpoek. Bce nanku 6onee
BEPXHEro ypOBHA TaKe BblAENAOTCA.
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3.5.2

«OTKpbITb» - NpY BblbOpe 3TON KOMaHAbl 0TOOparkaeTca OKHO coAeprKallee BCe HaCTPOMKM

XpaHawmecs B paine, UX MOXHO U3MEHUTb U 3anncaTb B Npubop (cm. n.3.5.2);

«Ypanutb» - yaanaet daiin HacTpoek npmbopa ¢ ANCKa KoMMbloTepa.

Hactpoiika npu6opa

Bce napameTpbl Nprbopa MOXKHO YCTAaHOBUTL C KOMMbtoTepa. a1 3Toro:

1. YcTtaHOBUTE coeaMHEHUE MEXKAY KOMMbOTEPOM M npubopom. CoegnHeHne ¢ npubopom B
ncnonHeHun «CDM-15/P» BO3MOKHO TONIbKO Mo nHTepdericy USB.
Mpn coeguMHeHun no wuHTepdency RS-485 napameTpbl cBA3U C npubopom  «mno
YMONYAHUIO» CneayroLme:

Appec — 1;

CkopocTb obmeHa — 9600 but/cek;
buUT gaHHbIX — §;

Cron-6but —1;

KOHTPO/Ib YeTHOCTU — OTK/HOYEH;
MpoTokon obmeHa — MODBUS RTU.

Mpu coeanHeHum no Ethernet napameTpbl cBA3M C NPUBOPOM «MO YMOYAHWUIO»
cneayoume:

IP-Agpec —192.168.0.110;

Macka nogcetn — 255.255.255.0;
Mopt —502;

MpoTtokon obmeHa — MODBUS RTU.

Ha)kmMuTe npaByl0 KHOMKY MbIlKM Ha nanke u Bblibepute "HacTtpoku npubopa".
Y

Mporpamma 3arpysuT KoHpurypauuto npnbopa m 3anycTUT OKHO PeaaKTUPOBaAHMA CXEMbI

PYy.
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3.5.2.1 OKHO peaaKTUpPOBaHUA cxembl PY

PykogoOcmeo no akcnayamayuu
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PucyHok 25 CospaHue unu pepaktuposaHue cxemol KPY

OKHO pefaKTMpoBaHMA cxembl PY — 3TO OKHO BM3yaNbHOM HACTPOMKKM Npubopa. C nomoLbto

co3pante cxemy, HacTpout npubop

B 3TOM OKHe n nporpamma

HaxoAALLMXCA KHOMOK,

dBTOMaTUYECKW.

B HMMKHEM 4acTM OKHa pPacnosioXeHbl KHOMKM, obecneumBatowme paboTy C BU3yanbHOM

cxemoit PY.
1 — OYMCTKa CXeMbI, Ha4YaNo PeaaKTUPOBAHMA CXEMbI C K4MUCTOrO INCTAY;
2 — yaaneHue nocnegHero Ao6aBAeHHOro 3/1EMEHTa;
3 — NycToe MecTo, OTCTYN UKW Pa3pbIiB MeXKAY ABYMS HE3ABUCUMbIMU YacTamM PY;
4 — ayeiKa, He codepKallasa AaTYNKOB;
5 — AYeliKa CEeKUMOHHOrO BbIKOYaTeN ;

6 — AYelika C KoHAEeHCcaTopamu CBA3WN (KOHTPOAb TONbKO obuwen usonauum PY, 6e3 3anycka

aNroOpuUTMOB NIOKaUUK);
7 — Avelika c TpexdasHbIM Kabenem;

8 — AyeiKa c Tpems ogHodasHbIMM Kabenamu;
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9 — BBOAHaA AYelKa C TpexpasHbiM Kabenem;

10 — BBOAHaA A4YeMKa ¢ Tpemsa ogHoda3HbIMKU Kabenamu;

11 — TpexdasHblt Kabenb, NOAK/OYEHHbIN NapanNebHO B NPEeAbIAYLLYIO SYENKY;

12 — Tpu ogHodasHbIX Kabensa, NOAKNYEHHbIE NapanNe/ibHO B NPeablAyLLYH0 AUYENKY.

KenTolh UHAMKATOP B MPAaBOM BEPXHEM YTy NMOKa3bIBAET, YTO CXeMa M3MEHEHA, U HAaCTPOMKM
npubopa byayt nepecymTaHbl. Mpy HEM3MEHHDbIX HACTPOMKAX MHANKATOP rOPUT 3€/1€HbIM LLBETOM.

Mocne nMameHeHMA cxemMbl HaxkMuTe KHonky "CoxpaHuTb M 3anucatb B npubop". Ecam Bce
[aHHble BBeAEHbl KOPPEKTHO, TO MPOrPaMma HacTPOUT NPMBOP B COOTBETCTBUM C BBEAEHHOMN CXEMON,
Bblaact coobueHne "KoHdurypaumsa coxpaHeHa" M 3aKpoeT OKHO. BmecTo KHoMKu «CoxpaHWUTb...»
MOKHO HaKaTb KHOMKY «[poBepuTb HAaCTPOMKM», TOrLa 3anyCTUTCA OKHO MPOM3BOJIbHON YCTaHOBKM
napameTpoB (PUCYHOK 28).

Ons opraHmMsaumMm «xpaHunuuwa» Hambonee 4acTo MCMNONb3yeMbIX KOHOUIypaumin MOXKHO
BOCMO/1b30BaTbCA KHONKaMK «CoxpaHuTb B paiin» n «3arpysutb ns dainar.

KHonka «CBogHaa Tabavua» Mo3BOJIAET Ha OAHOM 3KpaHe (B OAHOM OKHE) WCNpaBuTb
Hambonee BaxkHble ANa paboTbl NpMbopa napameTpbl Bcex aueek PY (cm. pucyHoK 27).

KHonKa «lMpocMmoTp» Hy}KHa 418 NPOCMOTPa BCEI CO34aHHOMN CXeMbl HA OAHOM 3KpaHe.

MpW Ha)KaTUM Ha KHOMKY CO 3HAaKOM BOCKIMLAHUA MOABUTCA OKHO YTOYHEHUS NapameTpoB
npucoegmMHeHns (PUCYHOK 26).

ES MapameTpel NpUCoEAMHEHNA @

,D,HCI'I. HAWMEHOE SHHE

Mapka kadena e

Tun katens TpexdasHeIb

P 533 katena m

CerumHA naTwEa CerupAumHl =

D.IIHHG KABENEHON AMHAK = ’887 M

F.0@ PPUUMEHT YKOPOYEHWA = 200

\/ CoxpaHuTb

L1 [paccToaHue MEe#ay NPHCOSIHHEHWARM] = 1.0 =

L2 [pauHa npucoeguHeHa) = 20 r x Otmena

PucyHoK 26 MapameTpbl KabenbHoOi AMHUMN

Beeante um3BecTHble napameTpbl U HaxmuTe «COXpaHUTb» A8 BO3BPALLEHUA B OKHO
pefaKTMPOBAHMA CXeMbl. 34ech:

- «Mapka Kabena» un «ucneTyepckoe HAMMEHOBAHWE» WCMNOJMb3YOTCA TOJIbKO ANA
oTobpaXkeHuA Ha cxeme.

- «®asza Kabena» - ana ogHodasHoro Kabens fomkHa bbiTb BEpHO 3a4aHa ¢asa, Ha KOTOpYto
YCTAHOBNEH AAaTYMK O1A KOPPEKTHOM paboTbl BCTPOEHHOM cucTembl « PD-Expert».
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- AnnHa KabenbHOM NMHUM — UCNONb3YETCA AN OTCEYKM 3aBeAOMO NOXHbIX 3aKJAHUYEeHUM
pednekTomeTpa M NpUBeAEHUS PAaCCYMTAHHOIO PasHbIMM aNrOPUTMaAMM PACCTOSIHUA K OAHOM TO4Ke
OoTCYeTa — MeCTY YCTaHOBKM AaTyMKa.

- CeKumAa gatymKa — HOMep CeEKUUNUN CUCTEMDI LLUNH. UmeeTt CnpaBo4YHOE 3Ha4YeHue.

- «L1» (paccTosHMe mexay coceaHUMM NPUCOEANHEHUAMM K WKMHAM) M «L2» (paccTosiHMe OT
WKWH 40 Kabenda) 3agatoTca cnpaBoyHo. Hannume aTux napameTpoB A0/IKHO HAaNOMHUTb O TOM, YTO
npubop pasgensetr UMMyAbCbl MeXAy Kabenamu no BpemeHW, a ANA BPEMEHM, AONKHO ObiTb,
pacctosiHMe. To ecTb ecnn B OAHY AYEWKY MNOABELEHO HECKO/NbKO Kabenei, npubop He cmoKeT
onpeaennTb No BpeMeHu NpUbbITUA B KAKOM KOHKPETHO Kabene aedekKT.

- «KoapPpUUMEHT yKOPOYEHMA» - XAapPAKTEPUCTUKA BbICOKOBOJIbTHOW KabenbHON NuHUM,
MOKa3blBaloWas, BO CKONbKO pa3 ¢pa3oBas CKOPOCTb PACNPOCTPAHEHUS BOJIHbI B JIMHUWM MEHbLUE
4YeM CKOpOCTb CBETA B BaKyyMme.

rﬁa Cables joining @1
Threshold type ’h‘ Trend warning value ’5007 Trend alarm value ’10007
\/ Save
Pulse speed value type ’W _—
Mo Feeder or cable Insulation Length Pulse ‘ Channel Sensor Q02 ' aming ‘ Q02 Alarm ‘ FDI "waming ‘ FOI Alarm ‘ Bus | Paste Paste
name [m] speed lewel [mi] lesel [r] lewvel [miw] lewel [rw]
1 j G40 [1.80 |p[)m j|scm.1 j 500 5000 5.0 100 T
2 |aonz [PE ~]20 a0 [Pooz =][scMa =] 500 5000 50 100 [e# =] ™
3 |3on4 <LPE ~| 1500 |1.90 m’m 500 5000 50 10.0 m r
4 [«PE ][00 180 [none _~|[RFCT-1 | 500 S0 50 100 e |
5 r
I E [«PE  ~[B40 180 [none _~|[RFCT-1 7| 500 5000 50 100 [er~] T
7 |30 %LPE »| 220 180 mm 500 5000 5.0 100 ’@ -
3 |3 “LPE ~| 1500 1.80 [none = |[RFCT-1 | 500 5000 50 100 B ow| [
x Cancel

PucyHok 27 CBogHanA Tabnuua

Mpu HaxKaTUK KHOMKK «[poBEPUTL» NPOrPaMma PacciMTaeT BCe HAaCTPOMKN B COOTBETCTBUM C
CO34aHHOM CXeMOW M BblAACT MX Ha 3KpaH, ANA NPOBEPKM M McnpasneHua. KpaTKo paccmoTpum
KPaTKO OCHOBHble NMapameTpbl.
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3.5.2.2 OKHO YyTOUYHEeHMA HaCcTpoeK npubopa

MapatieTpbl NpUGoRa | HzrepeHue HP I Pegnektomerp | OueHka cocToaHKA | CneyvansHeE gmaHUBKuI

CoxpaHutb

Agpec nputopa I IP anpec |1 92.168.000.110 Q/ M 3anMcarb
B npuGop
CropocTe GuT/cek |334DD vl Macka nogceti |255_255,255,DDD -
YeTHooTh INDNE vl W o= IDDD.DDD.DDD.DDD
Mparakon ofMena [MoDEUS RTU ] PUzHECKH A1pec [56-43-00-33-0015 Loxpane
MpoTokon ofireHa IMDDBUS RTU vl

Jarpysute

© OcTaHOBKMTE MOHWTORKHE

_n.FIEIHH DB HE WEMMEREH _CDH AHEHUE PESYNETATOE HStAEDEHHE
OB, al i pesy al Coxpanurs

Pestiurd patorit II'ID PACMHCAHHID 'I Pestird cospaHeHya II'IDJ'IHDB vI B $afi...

[MonHOCTER COXPAHATE KaOblA

Yackl |MMHgTb| | ~

Jarpyzurte
> 0 |2 -{ ZaMep, Kawabii |15 W feHE W3 q;l?ﬁna___

4
5

g

10
12
14
16
18
20
22
23
1]

IHe COHPAHATE KOHDHMYP LMD ;I

(== SN u gl Ry [ B EAR R Bl

oo o = oo oo oo

o
o

=

W

Jonyctumele sHaveHWd: ot 0 vac. 1 mMuH. go
23 vac. B muH,

[T MocToAHHRE KoHTpoak yposHA P

PucyHok 28 NMapameTtpbi npubopa

Ha Bknagke «MNapameTtpbl npubopa» Haxogatca obuine napameTpbl npubopa. MapameTpsi,
HacTpamBaemble Ha 3TOM BK/IaAKe - HE KOPPEKTUPYIOTCA aBTOMaTUUYECKU.

"Appec npubopa" — MODBUS aapec npubopa.
"CKopocTb 6ut/ceK" — ckopocTb 06meHa no RS-485 nHtepdeiicy.
"YeTHOCTb" — yCTaHOBKa NPOBEPKM YETHOCTH.

"MpoTtokon obmeHa" — npoTokon B ¢dopmaTe, KoToporo, npubop OyaeT 0XMAaTb KOMaHAbl, U
OTBEYaTb Ha HUX.

Fpynna "NnaHuposwmk"

MprbOpP MOXKET BbINOMHATL U3MEPEHUA MO PACMMCAHUIO UK Yepe3 UHTepBa. PacnucaHne cocTtouT
n3 50 nyHKTOB, 3HayeHue 0-0 BocnpuHMMaeTca NPUBOPOM KaK OTCYTCTBME M3MEpPEHMA MO ITOM
CTPOKE NIaHNPOBLUMKA.

BK/lOYEHHbIM nepeKkntoyatenb «lOCTOAHHbIA  KOHTPO/Ab YPOBHA YP» aKTUBMPYET anroputm
NOCTOAHHbIX U3MEPEHUI — NPMBOP 3anycKaeT U3MepPEeHUA HEe TOJIbKO NO PACMNUCAHUIO, HO U Kaxapble
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MUHYT cBobogHOro BpemeHu. MNpu peskom M3MEHEeHUU YPOBHEW MOLLHOCTM M amnauTygbl YP no
OAHOMY M3 KaHanoB Npubop 3anyckaeT pedneKToMeTp M COXpaHAeT namepeHue. bes nsmeHeHua
YpOBHEM — AaHHble U3MepeHUA He ByayT COXPaHEHbI.

pynna "CoxpaHeHue"

Mpubop MOXKeT COXpPaHATb 3amepbl C UCXxogHbIMK Tabanuamum pacnpeaenenuna YP — "nonHoe" nan
6e3 Hux "KpaTkoe". [pM KpaTKOM COXPaHEHUM COXPAHATCA TOMIbKO PACCYMTAHHbIE MO HUM
MHTEerpanbHble NapameTpbl. B penume KpaTKkoro coxpaHeHUs MOXKHO BPEMA OT BPEMEHWU COXPaHATb
No/NHble 3amepbl, Hanpumep ecnu BBeAeHO "lMONHOCTbIO COXpaHATb 21 3amep Ha 3 aeHb", To
KarkAoro TpeTbero yncnaa mecaua (3, 6, 9, 12, 15, 18 n 1.4.) 2¢ 3amep 6yaeT COXpaHATLCA NONHOCTbIHO.
ECTb BO3MOXKHOCTb C Ka*KAbIM U3MEPEHMEM COXPaAHATb KOMUIO BCEX HACTPOEK Npubopa — 3TO MOXKeT
BNOCNeACTBMM NOMOYb pPa3obpaTbca, YeM 06BACHAETCA pa3HMLA B pe3y/ibTaTax U3MepeHMUiA.

Mpu BKAOYEHHOM NepeKkntovaTesne "OcTaHOBUTb HabalogeHue" npnbop ocTaHaBINBAET MOHUTOPUHT
M He 3amnycKaeT 3amepbl MO pacrnucaHuio.

~ Buumanme! [na BocctaHOBNeHMA paboTbl MO pacnMCaHMIO HeobXOAMMO  OTKAOUUTbL
2 nepekntoyatenb «OCTaHOBUTb HaboaeHME Y.

MapateTpel NpHEopa Hameperie HP ] PE—'CDHEKTDME.‘TD] OueHka cocToAaHKA | CrneuManeHeIE YCTSHOERH

Patoyes [auHeliHos] Hanpaxerwe (LY kB

' Bran. Aotk BCE KaHab! |

¥ pooi| Poozl Poo3| @ Pood| PooS| e Poos| T Poor| T Poos| I Poos| POl
™ poni| ™ Po1zl ™ Po13| T Po14| PD1S|

Jarpysurs

CoxpaHurb
B Padn.__

3arpysurs
w3 ¢afna.__

PucyHok 29 Perucrpauma 4P
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NapameTp "Pabouee HanpaxeHue"

HyXHO BBecTM pabouee (AMHeMHOE) Hanps)KeHWe NUHMK, B KB. [laHHbIM napameTp y4yacTByeT B
pacyete PDI.

Hue 3a4at0TCA BKAKOYEHHbIE B PerncTpaynio KaHasnbl.

an Ha*athi  KHOMKKM C Ha3BaHMEM KaHajla, OTKpPbIBAOTCA AO0NOJIHUTE/IbHbIE MNAPaAMETPLI
perncTpaunm KaxXgoro KaHana.

Mapametpel nputopa Hatepenie HP l F'etpnen(mme'rp] OueHka cocTomHKA | CnewWansHeE YoTaHOEKM

Pafiouze [mqneinoe] Hanpasenue (L kB

' Brn./oTki. BCE KaHas |

¥ [pom ¥ Ponzl @ Pono3| ¥ Poos| @ Poos| @ Poos| T Poo| T Poos| I Poos| T Po10|
™ pon|™ Po12| T Poa3 T Poig| ™ Poig|

arpysure

MapameTpbl kaHana N21 Coxpanuts

B dann...

YyBCTEMTENEHOCTE 2010 HEn/B JanyckaTe pedneKTOMETD

Jarpysute
P aza faTiHES JLnuHAa KaBenbHOR AuHMM, M |284 H3 dadina...

CerumHA AaTi1Ea Ceruma * K03 PUUMEHT YKOpOYEHKA

P UNETPaUMA N0 BPEREHM NPHOBTHA [C COCEAHMNM PUAERaNH]

K.aHan katena cnesa FOO4 - K.aHan katiena cnpaga

Tun puneTpa Mo arar + Tun punETpa

Mopor arnn. euneTpa, % Mopor amnn. eunsTpa, %
PUALTPEUMA MO aMNAMTYLE [C KaBenakdl gpyris $as)

K.aHan kadenda cnesa FDOS - K.aHan katiena cnpaga

Mopor arnn. euneTpa, % 0 Mopor amnn. eunsTpa, %

PucyHok 30 MapameTpbl punbTpaumm

«YyBCTBUTENBbHOCTb» - KO3QPUUMEHT nepeBoda BonbTbl — HaHOKynoHbl. TunoBoe 3HayeHue
yCTaHaB/IMBAETCA aBTOMATMYECKM NpU BbiIbOpe NPaBMIbHOTO TUMNA AATYMKA B OKHE peAaKTUPOBaHUS
cxeMbl. YTouHAeTcA npu Kannbposke (cm. 1.6 Kannbposka).

«®a3a gatumKka» - pasa, Ha KOTOPOI YCTAHOB/EH AATYMK. YCTAHOBUTE 3HaUYeHMe «A» ANnA AaTYMKA Ha
TpexdasHom Kabene.

Mepekntoyatens «3anyckatb pedeKTomeTp» A0/KeH BbiTh BK/IIOYEH A1 BCEX KaHANOB, rae AaTuMK
YCTaHOB/IEH HA KabenbHOW NMHMUK. ECNM AaTYMK ycTaHOBAEH He Ha KabenbHOW NnHMM (Hanpumep,
[aTYMK TUMA KOHAEHCcaTop CBA3M B AYelike TH) nepekntoyaTesib AONKEH ObITb OTKNHOYEH.
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«0nnHa KabenoHoM AnHUM» n «Koad. YyKOpoueHMA» - XapaKTepPUCTUKM Kabensa, ncnosnblyemole B
aNropuMTMax pacyeTa Mecta UCTOYHMKA MMMyabcoB YP B KabenbHOW NMHUK.

MapameTpbl dUAbTPaLMM OTBEYAIOT 33 onpeaeneHme npubopom Kabens, B KOTOPOM BO3HMK KaxK bl
3aperncTPMpPOoOBaHHbIA MMMY/bC.

®dunbTpauma No BpemMeHn npubbiTMA AOMKHA ObiTb HAaCTPOEHa C KaHanamu B COCEAHUX AYeiKax (c
ToM e da3oi, ecnu Kabenb ogHodasHbIN);

dunbTpayma No amnanTyae AoNXKHa b6biTb HacTpoeHa ¢ Kabenamu apyrux ¢as B TOM e adyelike (ans
oAHodasHoro Kabens).

MapareTpel npKtopa | Mameperue UP Pednertomerp l OueHka cocToAaHKA | CrneuManeHeIE YCTSHOERH

K.onuuecTen nepuagoe anA yopeaneka | 250

Crocofiel sanycka pednskToMeTpa;

Mo rnynbcy GOABWOE aMNAMTY0E!

v [0 BHYTPEHHERY MMNYNBCY GONBLWON SMMAWTYAE, HE MEHEE 300 rB

v Mo BHELHERY HMNYNBCY GONBWON aMNMTYAEL, HE MEHEE 500 +E

Mo pesynETaTamM patioTel CHETERME! GHAMHOCTHIM 3arpysure
v Brawouurs

[MapareTpil duneTpauHd rpynn HF:

[v FuneTp no konudectey 4P
CoxpaHurb
HoamTe MeHes 1 ¥ KOMMYECTES HANYIECOE B Pafn...

v Punetp no MownocTd HF [FDI)

YaamTe meHes 1o % raowHocTH [POI) f;;?;:;b

[ ®PuneTp no cpegHelt MowHocTi HF (FDI)

YaamTe meHes 1o % cpeatei mowracti (PO

Briiop Gazosem rpynn 4P a0 % PDI

o 330aHHEIM NApaMETpam

[~ Brawoyure

3anyckarte No kaHany: hd

v YcpeaHeHHan pedaekTorpamia

THN pacueTa MCTOYHKES Mrnynec us kad -
AMMNWTYAE NONOHKHTENEHEIY MYNECOE, OT 0 1]
TP 35a NONOHMTENEHEE WMNYIBCOE, 0T oo . i

AMNAMTYAE OTPMLETEAEHEIR MMIYIBCOE, OT |U

558 OTPHULATEAEHE MMAYNECOE, oT na

PucyHok 31 Peructpauua pednekrorpam

Ha BKnaake «PedneKTomeTp» HaACTPamMBAOTCA PEXMMbI 3aMycKa moayna pednekromeTpa.
3anycKk «no BHYTPEHHEMY MMMy/AbCy OONbLION aMMAUTYAbI», «MO BHELWHeMy umnyabcy 6onbluown
aMNANTYAbI» U «NO pe3yabTaTam paboTbl CUCTEMbI AMATHOCTUKMY - 3TO aBTOMATUYECKUE PEXUMDI.
Tak)Ke Ha 3TOM BKNAZAKE MOXKHO 3aaTb PYYHOM PEXUM — AR ITOrO HYXKHO BblOpaTb KaHan, no
KoTopomy ByaeT coxpaHATbCA pedaeKkTorpamma, amnamTygHoe n ¢pa3oBoe OKHA ANA NONOKUTENbHbIX
N OTPULATENBHBIX MMMYNbCOB.
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BHuMmaHue! PyyHOI pexum W aBTOMATUYECKMEe peXMmMbl He MoryT ObiTb BbibpaHbl
S5 oHOBPEMEHHO.

ANTOPUTM MO BHYTPEHHEMY MMMYAbCY 60AbLIONK aMNANTYAbI» - 3anyCKaeT moay/b pedaekTomeTpa
npu peskom pocte amnautygbl YP (amnautyaa AO/IKHA BbIPaCTM HE MeEHee, YemM A0 YKasaHHoe
3HayeHue).

ANrOpUTM «MO BHEWHEMY MMMY/AbCy 6ONbLION aMMAUTYAbI» - 3anycKaeT moaynb pediekTomeTpa
OOMH pa3 B HeAento, Npu 3ToM Tpurrep pedeKToMeTpa yCTaHaBNMBAETCA Bbile YPOBHA aMMnIUTyabl
B KaHane — NpoucxoamT MOnbITKa «MPOCKaHMPOBaTb» KabesNbHY SIMHWUIO, UCMONb3Ys BHELIHME MO
OTHOLLEHUIO K 3TOMN K/1 umnynbebl (0OTGUABTPOBAHHbIE MMNYALCbI U3 APYIUX TNHWUIA).

Anroputm «no pesysbTaTam paboTbl CUCTEMbl AMATHOCTMKMY» 3anycKaeT pedsieKToMeTp B C/yvae
onpepeneHuns aedekta BCTPOEHHOM cuctemon «PD-Expert».

MapareTpel npuﬁopa] HzrepeHue HP ] Pepnerromerp  DUEHKS COCTOAHMA l CneukansHeIE YoT aHOEKM
T PEHMYHEIE HAYEHKA NapArETPoE
I'paHulel ypoeHeH 02 1 ,—_| !
POl anA kaHana FOOT = b
¢ CuuraTe

MNopory COCTOARWMA NO MOLWHOCTH Hngneca (PO

Pestir padoTel pene BKNMD4YEHD

[ Brawumre

HpoBEHE YRyaLIEHHOMD
COCTOAHMA

JpoEEHE NpeaEapHAHOrD oo
COCTOAHMA

mET arpysure

i

BT

MNopory COCTOAHKMA N0 SMNAMTYLE Wnyaeca [[H02)
EAMHMLE M3MEpEHLA CoxpaHurs

B dann...
[~ mB [~ nkn

YpoBeHE yRyalieHHor o o0 wE
COCTOAHMA

YpoBeHs NpelaBapHAHoro
COCTOAHMA

YpoBeHE yRunlieHHor o
COCTOAHMA

YpoBeHE NpeqagapiiHoro
COCTOAHMA

Jarpysute
wiE W3 dadna...

nk.n

nk.n

I

Mopory cocToAHKMA No MsteHEHMD NapareTpoe HP [Tpeqa)
[v TpeHa rowHocTd [PDI]

[v TpeHa amnaqmyael (002

CropocTe pocTa mpH
UXUNLLIEHHOR COCT OAHMM
CropocTe pocTa mpH
NPELABADMAHOM COCTOAHMKM

=] "m
e =1
ol O
=]

EricTpoe usmenerue napametpos HP [ckadok]
[~ BricTpoe HeteHerue PDI

[ BeicTpoE WaMeHEHWE Q02

MzrEHEHME NP Y4y0WLEHHDR
COCTOAHMH

Mzrerenme npu npeaasapuinar [0y
COCTOAHMH

M

=

=
@l

PucyHoK 32 OueHKa coCTOAHUA

pynna "lpaHnyHble 3HaYeHUA napameTpos"
TYT HY»KHO BbIOPaTb, NO KAKMM MapameTpa 3aMblKaTb Pesie COCTOAHMA, MO KaKUM — HeT.

lNosaBneHme 3TUX HACTPOEK OGyCﬂOBI’IEHO HECKOJIbKUMUN MOMEHTaMMU:
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e BO-MEPBbIX, HET YTBEPKAEHHbIX HOPM MK XOTA Bbl HAPABOTOK, HO OHWU NOABAALOTCSA;

e BO-BTOpPbIX, BbICOKAA amMNANTyAa MMNYAbCOB AN HONbLLIOE UX KOIMYECTBO MOMKET OCTaBaTbCA
CTabuNbHLIM B TEYEHME AONTOr0 BPEMEHW, TOJIbKO U3MEHEHWE 3TUX BENNYMH BO BPEMEHMU
CBMAETENLCTBYET O TOM, YTO B U30/1ALMM NPOUCXOAAT YXYALIEHUS;

® B-TPETbWX, UISMEHEHMUA YPOBHEN — 3TO NOKa3aTe /b CKOPOCTU Pa3BUTUA AedeKTA, a HE CTENEHMU
pa3suTua gedekTa.

MoaToMy B HacTosiLLee BPEMS HEBO3MOXKHO CKa3aTb, KaKOW M3 MapameTpoB BaxHee. Mbl cUMTaeMm,
4yTO Hambosiee NoOKasaTe/ibHbl TPeHAbl (CKOPOCTb POCTa), OCOBEHHO TPEHZ MOLLHOCTM MMMNYAbCOB -
PDI.

Fpynna "Moporu"

TyT HY)KHO BBECTM MOPOrM Ha KOHTPOJMPYEMbIE MapameTpbl U Nepuoa, 3a KOTOPbIN paccunTbiBaTh
TpeHa. Moporn Ha PDI u Q02 ycTaHaBAMBAKOTCA Ha KarKAblA KaHan, MOPOrM Ha CKaYoK U TpeHA
YCTaHaBAMBAOTCA A1 BCEX KaHANO0B.

PekomeHayemMbli MNOPOr HA MOLWHOCTb YacCTUYHbIX pa3pAagos (PDI) moxkeT ObITb paccymTaH
NPOrpamMmoi aBTOMaTUYECKM Ha OCHOBAHWWN BBEAEHHOIO paboyero HanpAXKeHUA.

Pexxum paboTbl pene — «BKAKOUYEHO» — 3aMblKaTb pese Mo NPeBbILLEHNIO MOPOra, KOTKAKYEHO» — He
3aMblKaTb, «Ha BPEMSA» pesie 3aMblKaeTcA Ha 3a4aHHOE B NoJie «3aAep’KKa» KONNYECTBO CEKYHA,



1T
GlMRUB «CDM-30», «CDM-45», «CDM-15», «CDM-15/P» Pykosodcmeo o sKkcnayamayuu

NapameTpel npHsopa | Mameperue YP | Pegaexktomerp | OueHrka cocTosHMa  CNELMANEHEIR YCTAHOEKM l

MCTOUHME CHHEPOHMSAUMM C CETER NPOMBILLNEHHOR YACTOTE!
(¢ BHELIHHE MCT O4HME CHHEDOHUSALMLE CABMM BAEBO OTHOCHTENBHE dasbl A
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PucyHok 33 CneuunanbHble YyCTAaHOBKMU

Ha Bknagke «CneuyanbHble YCTaHOBKM» 3adatoTcs cneuuduyeckme HacTpoMKM npubopa:

onpeaeneHne Gpopmbl UMMYAbCa, HACTPOMKN CUHXPOHM3ALMM C YaCTOTON NPOMbILLIEHHOW CETH.

"CuHXxpoHu3sauma" — BbIOOP UCTOYHMKA CUMHXPOHM3aUMM. CMHycoMAa NMPOMbIWAEHHOMN YacTOTbl Ha
npubop moeT 6bITb NOAAHA Yepes:

a) Bxog "SYNC" npubopa, Hanpumep, oT TpaHCHOPMATOpPaA HANPANKEHUS;
6) pasbem NUTaHMA Nnpubopa (TONbKO NPU MUTAHUKU OT CETU NEPEMEHHOI YacToTbl);
B) BXOZ, U3MEPEHMA YacTUYHbIX pa3pagos Nol, Hanpumep, NP UCNOb30BaHUM AaTumKa «CC-10%;

r) maTpuubl MOTYT COXPaHATbCA 6e3 NpPMBA3KM K OMOPHOW cuHycouae — «b6e3 npmeAsKu». [na
perucTpaumm 6e3 NPUBA3KMU HYXKHO BBECTM YacToTy B L.

~ BHumanue! MpaBuibHaa npuBA3Ka K CUHycOMAe CETU BaHa ANA onpejeneHua Tuna
C5L nedekTa BCTpOEHHON cucTemoit «PD-Expert» u onpeaenenus dasbl kabens, Ha KOTOPOM
BO3HMKaeT aedekT. Mpu Bbibope perucTpaumm «b6e3 NPuMBA3KM» BO3MOMKHO OnpeaeneHue TOJbKO
NHTerpanbHbix napameTpos YP (Qoz 1 PDI) n nx pa3sutme BO BpeMeHM!.

Hanbonee NPOCTblE METOAbl YCTAHOBKMU I'IpaBVII'IbHOl\;i cBA3N C I'IpOMbIIJJﬂGHHOVI YacToTOM:

GO
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— noakntountb Ha Bxoa «SYNC» npubopa Bbixoga ¢ TH, BbibpaTb B KayecTBe WCTOYHMKA
CUHXPOHM3ALMN «BHELIHWIN UCTOYHUK» M YCTAaHOBUTb NapameTp «OnepexkeHne ¢pasbl A UCTOYHUKOM

CMHXPOHM3aLUUM» B COOTBETCTBUM C $a30ii, Ha KOTOPOM ycTaHoBEeH TH;

— noAKNunTb Ha Bxogd «PDO1» KOHAEHCATOp CBA3N MMEIOLWMIM Ha BbIXOAE CUTHAN MPOMbILAEHHON
4acToTbl, BbIOPATb B KA4YeCTBE MCTOYHMKA CUMHXPOHM3aumm «Bxog PDO1» M ycTaHOBWUTb NapameTp
«Caur oTHocuTeNnbHO $asbl A» B COOTBETCTBUM € pa30i, HA KOTOPOM YCTAHOB/IEH KOHAEHCATOP CBA3MU
(nntoc 90 rpagycoB BNeBO U3-3a CABUIA, BbI3bIBAEMOrO CAMUM KOHAEHCATOPOM).

Mpn NUTaHUKM Npubopa OT CeTU NepemMeHHOro HanpAXKeHWsa, O4HOBPEMEHHO C CMHXPOHM3aLUMeln oT
Bxoga SYNC man PDO1 mMOXKHO Bbl6paTb CUHXPOHU3ALMIO OT MUTAIOLWLEro HanpsaXKeHua, Torga, npu
nponagaHnM 4acToTbl OT OCHOBHOIO MCTOYHMKa, OyAeT aBTOMaTUYEeCKM MpPOU3BEAEH Mepexosd Ha
OPYro UCTOYHUK CUHXPOHM3aUMK. CABUT UCTOYHUKA NMUTAHMA OTHOCUTE/IbHO OCHOBHOIO MCTOYHMKA
CUHXPOHM3ALMN MOXKeET BbiTb PacCYMTaH aBTOMATMYECKM MAW 3a4aH camocToAaTeNbHO. PacyeT casura
3aMnycKaeTca Npu Kaxaom BKAOYEHUN Npubopa.

MopAaaoK NpuopuTeTa BXOA0B, NPU pacyeTe casura:

1. SYNC1,;
2. SYNC2;
3. PDO1.

3.5.2.3 Oco6eHHOCTU HacTpoiiKu npubopa «CDM-15/P» Ha HOBOM MecCTe u3MmepeHui

Pabota ¢ npubopom B wucnonHeHmm «CDM-15/P» MONHOCTbIO aHanorMyHa pabote c
npnbopamMmn B CTaLLMOHAPHOM WMCMONIHEHMMU, 33 UCKAOYEHMEM HebONbLOW O0COBEHHOCTU — nepes
HayaNoOM HaCTPOMKM U KanmbpoBKon npmbopa Ha HOBOM MmecTe HeobXoAMMO OYMCTUTb NAMATb OT
npeablaywmx gaHHbIX. 3Ta onepauma npomssoanTca npy nomolum MO - KomaHaon «O4NCTUTL NaMATb

npubopa» U3 MeHo NpUbopa NN Nanku.

TaK Kak I'IpVI60p PaCCy4nUTaH Ha KpaTKOBpEMEHHbIl)'I MOHUTOPUHT, TO MUHUMAJIbHAA 6asa AanAa

Hayafa pacyeTa CKOPOCTeN PocTa MOLLHOCTU U amnanTyabl YP ymeHblieHa ao 10 gHeln.
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3.5.3 IIpoBeaeHue u3aMepeHU

B 0bbluHOM pexume npubop aenaeTr M3IMepeHUs aBTOMATUYECKU COrNACHO YCTaHOBEHHOMY
pacnucaHuio, Mo/ab30BaTeNl0 HEOHXOAMMO NUWb 3arpy*KaTb HOBble AaHHble. lMpu BKAOYEHHOM
nepekntoyatene «MoCToAHHbIN KOHTPOAb YpoBHA YP» npubop TakkKe 3anyckaeT U3MepeHune Kaxkgble
5 MUHYT mMexay NyHKTaMW pPacnucaHusa, HO COXPaHAeT AaHHble TONbKO ecn Habarogaetca pocT
MOLLHOCTM nan amnantyabl YP. MogkntoueHme no USB 6n0KunpyeT pexkum «oCTOAHHOrO KOHTPOAA»,
OH BK/OYaeTCcA CHOBAa aBTOMaTMYecKu, nocne oTkatodeHua USB, uam nocne Toro, Kak nepepgaya
AaHHbIX No USB He ocywectBnAnacb B Te4EHUN 5 MUHYT.

Mexay BbINONHEHNEM NMYHKTOB PACMNMCaHMA MOXKHO 3aMyCTUTb O4HOKPATHOE U3MEPEHNE NN
CepUIo U3mepeHuin. Bce namepeHuns BbINONHAKOTCA MO YCTaHOBAEHHbIM B Npubope HacTpoMKam.

I'Iepe,a, Ha4Yasiom cepun M3MepeHMﬁ CO3[a€eTCA HOBAA MNanka, B Hee nomeLwaeTca d)aﬁn
HACTpPOEK an6opa, 3aTem 3anyCKaeTCa UusmepeHwume. Nocne OKOHYaHuA n3ImepeHnAa nporpamma
3arpy»aet ero Ha KomMmnbroTeEP U 3anyCKaeT caeaytouiee.

CepuA M3MepeHuUIi NpepbIBaeTCA C NOMOLLLbIO KHOMKKM «pepBaTb CEPUIO USMEPEHNINY.

3.5.4 IIpocMOTp AAHHBIX

Bbibepute KomaHgy «OTKPbITb» M3 MEHK M3MepeHuA. B mpaBoi 4acTM OKHA Mporpammbl
OTKPOEeTCA MPOCMOTP COXPAHEHHbIX AaHHbIX. O4HOBPEMEHHO Ha 3KpaH BbIBOAUTCA He bonee wectu
KaHanos.

B HUXHeW YyacTu OKHa 0TobpasuTCa TpeHa, U3MeHeHMsa napameTpos YP Bo BpeMeHM, No BCeEM
OAHHbIM M3MEPEHUN, XPaHAWMMCA B TEKyLWeW nanke M BOXEHHbIX B Hee. M3meHUTb Habop

oTOOparKaemMblixX B TPEHE KPUBbIX MOXKHO MPU NOMOLLM KHOMKU « Dﬂ ». MNpu BbIbOpPE 1EBOI KHOMKOM
MbILIM TOYKM Ha TpeHae B BEpPXHEM 4acTu OTKPbIBaAlOTCA NoApobHble 3TOro AaHHble U3MepeHuA
(aHaNnorMyHoO AEeNCTBUIO KOMaHAbl «OTKPbITb» HAa 3TOM M3MEPEHUU B OKHEe CTPYKTypbl B/1). BbiBectu

napameTp 4nAa NpoCMOTpPa BPEMEHHOTIO TPEHAA MOXHO TOJZIbKO U3 YHNCANA Bbl6paHHbIX KaHanos.

MowpneT=0,00u87 Ay as=0,008 Ko, =0

PucyHok 34 MpocmoTp TpeHaa U amnantygHo - ¢pasoBoro pacnpeaeneHusa YP

GO
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Hapg AaHHbIMKN U3MeEPEHMA HAaX04UTCA NaHeNb Bbl60pa KaHaoB:
=25 ) P
PucyHok 35 MaHenb Bbli6opa KaHanoB

Ha Helt cneBa-HanpaBo Pacrno/oMKeHbI:

® «<<» - BblbupaeT npegpiaywme N KaHanos. To ecTb, ecnn 6bian BbIGpaHbl KaHaAbl 4-6, nocne
HaXKaTma KHONKM ByayT BbIGpaHbl KaHanbl 1-3.

® «<» - CMeLLaeT Bce BblIOpaHHbIe KaHabl Ha OAMH BNeBO. TO ecTb, ec/n HblNK BbIBPaHbl KaHabI
4-6, nocne HaxKaTuA KHOMKK 6yayT BblbpaHbl KaHanbl 3-5.

o «i= - OTKPbITUE OKHA NPOU3BONLHOIO BbibOpa KaHANOoB.

e «2/35» - nHdopmauma 0 Koamyectse BbIGPAHHbIX KaHANOB, M OBLLEM KO/MYECTBE KaHa/noB
Y4YYBCTBOBABLUNX B USMEPEHUN.

® «>» - CMellaeT BCe BblbpaHHble KaHanbl Ha OAMH BNpaBo. To ecTb, ecnu 6blan BbiGpaHbI
KaHanbl 4-6, nocne HaxaTusa KHOMKKW 6yayT BblbpaHbl KaHanbl 5-7.

e «>>» - Bblbupaet cnegyrowme N KaHanos. To ecTb, ecim bblan BblGpaHbl KaHanbl 4-6, nocne
Ha*KaTma KHOMKn ByayT BbIGpaHbI KaHabl 7-9.

OKHO NPOM3BOAbLHOIO BbI6OPa KaHa0B NO3BONAET:

e BbibpaTb 40 WecTH KaHanoB B 11060 NocneaoBaTe/IbHOCTH.

e BbibpaTb KaHabl ¢ HanbosbleNn amnanTyaon YP B JaHHOM U3MEPEHNU;

e BbibpaTb KaHanbl C pacnpegeneHMAmn, Hambonee noxoxmmum Ha YP (no kKoadpodmumeHTy
50/100mw);

e [lepekntounTbca Ha HaMKaNWee NO gaTe U3MepPEeHUe B CBA3AHHOM MamnKke, eCiv CBA3b MeXAay
nankamu yctaHosneHa (cm. n. 3.5.1.2).

X @ K {=wus ) » CDM-45\AHO®- 3\Nprbopw_CDM-45 (12.07.2016 9_00_55)\01
PRPD PD-Cloud [ a4.12 A-1 PY-10-2 []a4.28 T-1TN-14 [[1A4.43 12 TN-26-1 TN-26-2
1 [+] A4.13 Pezepe [1a4.29 T-1 TO-13-1 [ ] Aa4.44 1-2 TN-27
! B | | A [1A4.14T-1TN-25 [(0A4.30T-1TN-7-2 [ a4.45 T-2 TN-29
’,/. [1a4.15 A1-1 TN-44 [1a4.31 T-1TN-8 [1A4.49 T-2 TN-38
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i [ a4.23 1-1 TN-27 [1A4.38 T-1 TN-13-2 [] A4.54 Pezepe
0ar ' [] #4.24 N1-1 TN-26-1 TN-26-2 [ #4.39 T-2 TN-14
I []a4.25 A-1 TN-24 [Ja4.40 T-2 TN-19
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MowHocTe=0mB1

BoiGpaTth KaHanbl © HaMGONbLWEH aMMIMTYADH CMrHana

LleeTtoean wkana, HF: |

BhlfrpaTb HaHanel © Hanu4uyem NoOBTOPAKLIMXCA WMNYNbCOB

o

PucyHoK 36 OKHO Npou3Bo/IbHOro Bbibopa KaHanos
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MpPOCMOTpP AaHHbIX O4HOTO U3MEPEHMA AOCTYMNEH B YETbIPEX PEKMMAX:

e AmnauTtyaHo-¢dasoBoe pacnpegeneHue (PRPD);

e PDCloud;

e PD-Expert;

e JlokaumaA paspAnoB B KabenbHOM AMHUM (MPU HANMYUKN pedNeKTOrPaMMbl B USMEPEHUN).

CMeHa peXxnMma NpoCMOoTpPa OCYLLLECTBAAETCA MPU NOMOLLM NEPEKNOYEeHUs BKAAAO0K C aHaNOMMYHbIM
Ha3BaHWEM.

X« B - (=2 )P
PRPD PD-Cloud PD-Expert SNokayma paspAgoe & KaDENEHOM NMHMK
[ Kanan 2 A v I

] B

PP, 4 e B ot A9 0 3 EAMIN £ Lot

PucyHoK 37 BKnagKu cmeHbl pexkuma otobpakeHus

3.5.4.1 AmnautygHo-¢da30Boe pacnpegeneHume

Ha aTom pacnpeaeneHun no BepTMKaNbHOM OCU OTNOXKEHA aMNIMTyAa WMMMYAbCOB, MO
rOpu3oHTa/IbHOM — pasza NPOMbILIIEHHON YacToTbl. Kaxabli OTAe/bHbIA UMNYbC M306paxKaeTca B
3TOM KOOpAMHATHOM MNAOCKOCTU. Bce pacnpegeneHue pasbusaetca Ha Tabauvuy, ¢ onpeaeneHHbIM
warom no amnautyge u ¢ase. Mpu nonagaHnun 6ONbLIOTO KOAMYECTBA MMMNYNbCOB B OAHY AYEMKY
Tabnuubl BCE MMMYNbCbl 3TON AYEMKM OKpalumBatoTca 6onee MHTEHCMBHbIM LBeTOM. LiBeT — 37O
XapaKTepMCTUKa 4acTOTbl BOSHMKHOBEHMA MMMY/NbCOB CO CXOAHbIMM aMNAUTYAHbIMU U $Ha30BbIMU
napameTtpamu. LiBeToBas WKana npuBeneHa HUXKe pacnpeaeneHuni.

Bbibop (npubnuxKeHMe) o4HOro KaHasa OCYLLeCcTBAAETCA NPU MOMOLLM ABOMHOMO HaXKaTus
NeBOM KHOMKU MbILLN.

3.5.4.2 PDCloud

Bknaaka «PD-Cloud» npumeHsaeTca gna NpocMoTpa UCXO4HbIX AaHHbIX B TTI-pacnpeaenerHunm
no Bcem KaHanam (cm. pucyHok 38). Mo ocu abcumcc npy 3ToM OTKNaAbIBaeTcA Gpa3a NPOMbILLNEHHOWN
ceTn, Ha ocn opamHaT — obwaa aantenbHocTb uMmnynbca (T2), a MO ocu annaukam — ANUTENBHOCTb
nepsoi NONyBOHbI MMmNynbca (T1).

Ons BpalleHUs TpexmepHoh 061acTM HeobXxoAMMO HaXKaTb MNpPaBYy KHOMKY MbIlM Ha
obnactb rpaduka, u yaeprkmBas ee, NPOU3BECTU BPalLEHME.
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PucyHok 38 OkHo TTl-pacnpeaeneHusa

Ana cmewenuns obnactu BblAeNneHnA NCNONb3yeTCA 3/IEMEHT ynpaBaeHUA B HUMXKHEN npaBoﬁ

obnactu rpadmka.

BblOpaHHble

MMMY/bCbI

Ha NJIOCKOCTU

aMnAnTyaHo-¢$ha3oBoro

Mpu 3TOom, cnpaBa OT TPEXMEPHOro pacnpeaeneHua 6byaeT oTobpaKeHbl

pacnpegeneHna, a Huxke

pacnpegenenua PDCloud — pesynbTaTt aHanunsa PDExpert, Ans MMNynbcoB, BXOAALWMX B BblAENEHHYIO

obnactb.

3.5.4.3 PD-Expert

B AaHHOM OKHe OTOBpaXkatoTcs pes3ynbTaTbl aBTOMATUYECKOM AMArHOCTMKM NO BbiBpaHHOMY

MU3MEpPEHMUIO.
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B npasou 4yactu npuBeaeH aHanu3 obnactelr, BblbpaHHbIX cuctemoin PD-Expert Bo Bcex
N3MepPUTENbHbIX KaHasax Mo aBTOMATUYECKMM anroputmam. Cnpasa oT Kaxaon obnactu npuseseHo
3aKknto4eHne o Tune gedekTta, BO3MOXKHbIX MECTaX ero BOSHMKHOBEHWSA, CTEMNEHM ero OMNacHOCTW.

3.5.4.4 JloKauusa pa3papos B KabenbHoW AMHUK

B KaXX40om M3MepeHMM MOTyT BbiTb COXpaHeHbl pedIeKTOrpammbl MO HECKONIbKMM KaHanam, u
[aKe MO KaXAoMy KaHany MOMKeT OblTb COXPaHEHO HEeCKONbKO pedsiekTorpamm (Hanpumep,
yCpeAHEHHble CUTHan OT MOJIOMKMUTE/IbHbIX W OTPULATENbHbIX WMNyAbcoB). WM3mepeHue c
pednekTorpammamm B oKHe CTPYKTypbl B, oTmevaeTca cumonom « TDR».

V) A4.338, 7CK ~

PezynbTaT aBTOMaTHUYeCKOM oKauum: 63,3m

Pednerntopamma Pedinextopamma 1. NpuymHa sanycka: kanwbposra. MonapHocTe: MonowuTensHas =

Havano umnynbca -500 He U] +500 He

— YcpeaHeHHasa opmMa MMnynbea
MiMnynec nocne dMasTpaumm

Hauano mmnynsca
Konew AnHMK

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

PucyHok 40 Jlokauus

B neBoii 4aCTWM OKHa 3a4aloTcA MapameTpbl KabenbHoi AWMHUKM — ee «NacnopT»: AJMHa,

KO3PDMUMEHT YKOPOUEHUA.

B BepxHel 4yacTM — CNUMCOK KaHanoB C pednekTorpammamu. Huxke — cxematuyeckoe
nsobpaxenne KJ, ¢ pesynbTaTamy aBTOMATMYECKOrO pacyeTa MpoOrpammbl, OKHO Bblibopa
pedneKkTorpammbl C ONMCaHUEM MPUYMHDBI 3anycKka pedIeKTOMETPA U OKHO C M306paxKeHMem camon
pednekrTorpammebl.

Hayano nepBMYHOro MMNynbca M UMNynbca — oTpaxeHua MO onpeaenser npyv NOMoOLM
BeuBaeT-npeobpasosaHmna. MNepemewiaa snemeHT «Hayano MmNyabca», MOXHO CKOPPEKTUPOBATb
pacuer.

GO
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TeMHO-KpacHbIM BEPTUKANbHbIM  MYHKTMPOM U300pakeHo Bpems, Heobxoaumoe AnA
NPOXOXKAEHMA WMMMNYAbCOM ABOMHOW ANMHbI 06beKkTa (C y4eTOM YyKa3aHHOro KoadpouumeHTta
yKopouyeHua). MMnynbcbl, NeXKalume 3a AaHHOW IMHUEN, HE MOTYT BO3HWKATb BHYTPU 06beKTa.

Pednektorpamma ¢unbTpyeTca npyv nomolm BeirBneTt npeobpasoBaHna. OTGUNbLTPOBAHHbIN
curHan wu3obpaxkeH KpacHbiMm uBeTomM. Hambonee BepoATHble MecTa OTPaXKEHUMA MMNynbca
0603HaYeHbl KPAaCHOM MYHKTUPHOM BEPTUKANIbHOM IMHUNEN.

MNepemelwaa Ha cxeme K/l anemeHT, ob6o3HavaowWmii gedekKT - 9 , MOMHO NpPOU3BECTU
CaMOCTOSTE/IbHbIN pacyeT — As 3TOro0 HeObXOAMMO COBMECTUTb KYpPCOp B OKHE pedieKTorpammsl €
Haya/NIoM NPeANo/iaraemoro oTpPaXeHus.

3.5.5 dopmupoBaHue oTYETA

MporpammHoe obecneyeHne ummeeT  GYHKUMIO — aBTOMaTuyeckoro  GOpPMMPOBAHUA
ANArHOCTMYECKUX MPOTOKO0B. MPOTOKON MOKET 6biTb CHGOPMMPOBAH MO OAHOMY M3MEPEHUID, NO
BblOpaHHOM rpynne NsmepeHunii, No BCeEmM U3MEPEHUSAM paHee BbibpaHHOro.

[na bopmMmMpoBaHMA OTYETA NO BbIBPAHHOMY M3MEPEHUIO BbibepuTe KoMaHay «AnarHocTnka»
M3 MeHo u3MmepeHua uanm  «ChopmupoBaTb oOT4eT (BblOpaHHOE M3MepeHue)» U3  MeHIo
bopmmpoBaHMA oTYETa.

X B K (=66 )P

PRPD Cipopmmposats oTYET (TERVILUEE W NPEALIAYILWE MIMEDEHMA)

[ CipopMMpoEaTE OTYET (HAHHBIE HSMEDEHWH, ERBpaHHBIE Ha rpadmke)

CipoprmrposaTs oT4eT (BLIBpaHHOE MIMEDEHHE)

& .\\
s "

PucyHok 41 MeHto popmupoBaHusa otyeTa

Ona ¢dopmupoBaHMA oOT4YeTa MO BbIBPAHHOMY W3MEPEHUID U BCEM M3MEPEHUAM
BbIMNOJIHEHHbLIM paHee BblbpaHHOro, BblbepuTe KomaHay «ChopmMpoBaTb OTYET (TeKyliee W
npeablaylime nsmepeHus)» 3 meHo popmMmnpoBaHMa oTyeTa.

[na dopmmnpoBaHUA oTyeTa Mo BbIBpaHHOMY Habopy U3MEPEHUI B OKHE BPEMEHHOIO TpeHaa
BblbepuTe NPM NMOMOLLM NEBON KHOMKM MbILLX NepBOe M3MEPEHUe, 3aTeM, yaepKmuaasa Knasuuwy Ctrl,
nocnegHee UsmepeHne gManasoHa.
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PucyHok 42

BbibpaHHble M3MepeHUs OyayT OTMeYeHbl 3e/IeHbIM LiBETOM B CMMCKE OKHa CTPYKTypbl B/,
[AManasoH AaT byaet oTmeyeH ronybbim LIBETOM B OKHe TpeHAa. BbibepuTte komanay «ChopmupoBatb
oTyeT (AaHHble n3mepeHui BblbpaHHbIe Ha rpaduke)» ns meHo GOpMMUPOBAHUA OTYETA.

B oTyeT mMOKHO A06aBUTb Ha3BaHME KOMMAHWWU B BEPXHUN KONOHTUTYN U 3aKNHOUUTE/IbHYHO
¢pasy (KOmMMmeHTapuil). ITO MOXKHO caenatb MNpu Momowm Bblbopa KomaHAbl «[MarHOCTUKA —
MapameTpbl OTYETa» U3 MEHIO NanKku, BKNaAKa «ONOAHUTENBHOY.

Kpamkasa ungpopmayus o pupme:

000 «/IHMPYC» (2. Ilepmy)

PaspaboTka u mocraBka npuOOPOB U IMPOrPAMMHOT0 00ECIICUCHHMS 10 JUATHOCTUKE JJIs
Pa3IUYHBIX OTPACIel MPOMBIIUIEHHOCTH.

Poccus, 614000, . ITepms, yiu. [Tepmckas 70, oduc 403.
Ten./bakc: (342) 212-84-74
Anpeca B unTepHere: http://dimrus.ru

http://dimrus.com

e-mail: dimrus@dimrus.ru

e-mail: dimrus@dimrus.com
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