NKAT-ANMPYC — nepeHOCHbIW KOMMJIEKT A1 AMAarHOCTUKU CUJIOBbIX

TpaHcchopMaTopoB

OnpepeneHne TEKYLLErO TEXHWMUECKOrO COCTOSIHWUS  TpaHChOpMaTopoB,
0CcoBbeHHO npu odopMneHMn ux Aonycka K pabote Ha NpeacTOsLMA OCEHHe-
3UMHUI Nepvoa, SBNSIETCA BaXXHOM M OTBETCTBEHHON 3aJaqel.

1N KOPPEKTHOro onpeaeNieHns TEXHUYECKOro COCTOSIHUA TpaHchopMaTopa
06bIYHO WCMOMb3YIOT pe3ynbTaThl PaboTbl CUCTEMbI MOHUTOPWHIA, €CN OHA
YCTaHOB/EHA Ha TpaHcdopMaTope, UK NPUrNaWaT NoApPAAHYIO OpraHU3aLUumio
[NS NPOBEAEHMSI KOMMMEKCHbIX o6cneaoBaHuii. Oba 3TUX BapuaHta TpebyioT
3HAQUUTENbHBIX 3aTpaT, OCOBEHHO eCIM peyb WAET O 60/bLIOM KOMMYEeCTBE
CUNOBbIX TpaHcHOpMaToOpOoB.

Mbl  npeacrtaBnsgeM BaM  KOMNAEKT NEpeHOCHOro  AMarHOCTUYECKOro
obopynoBaHuna [MKAT-ANMPYC, koTopoe no3BonsieT 3a 1-3 pabounx AaHs
COBCTBEHHBIMM CMIAaMU MPOBOAWTL 06CneaoBaHMe, MTOrOM KoToporo 6yaer
3aKJIIOYEHME O TEXHMYECKOM COCTOSIHUKM CUI0BOroO TpaHcdopMaTtopa.

Komnnekt MKAT-AUMPYC BkntouaeT B cebs nsaTb npubopoB, Kaxablit u3
KOTOpbIX peanu3yeT OAWH WM HECKONIbKO AMArHOCTMYECKUX MeTOAOB.
MHTerpanbHbI aBTOMAaTU3MPOBaHHLIM aHanu3 pesynbTaToB BCEX TECTOB W
UCMbITaHWI NO3BONSIET KOMMJIEKCHO OLEHUTb COCTOSIHME TpaHcdopmaTopa.

Mpu6op TD-Tester ans cTaHAAPTHbIX UCMbITAHUA U KOMINJIEKCHON OLLEHKMN TeKyLlero
TEeXHUYECKOro COCTOSIHUSi CUJ1I0BOro TpaHcopmartopa

MepeHoCcHOM AuarHocTMYeckuii npubop Mapku TD-Tester
npeaHasHayeH Ans NpoBeAeHUst AMArHOCTUYECKUX WUCTIbITaHUM

¢ YH/MBEPCANbHOCTb CXEMHbIX PELLEHUIn BHYTpW npubopa u
MpocToTa MOAK/IOYEHNA K TpaHcdopmaTopy. [ocTaTouHo

CMNOBbIX  TpaHCOpPMATOpPOB B Mpouecce  KOMMIEKCHbIX NoAKMIOYMTb ABa TpexdasHbiX M3MepuTenbHbIX Kabens K
obcnenoBaHui. BBOAaM 06MoTok BH 1 HH TpaHcdopmaTopa. Mocne aToro Bce
OCHOBHbIE dyHKUMM KOMMyTauum  U3MEpUTENbHBIX  CXEM
nepeHocHoro npu6opa mapku TD- AenaloTcs BHYTpU npubopa.
Tester. e BcTpoeHHoe nporpaMMHoe
e MoAroToBKa K  MPOBEREHMIO obecneveHve 5 npubopa TD-Tester
60T: MMeeT NOMHbIN Habop pacyeTHbIX U
AMArHOCTAHECKNX paboT: 3KCMEPTHBbIX aNnropuTMOB, 41O
onpegeneHne rpynnbl COeaAMHEHUN HO3BONSIET NPOBOAVTH BCe
OBMOTOK, Koa(PMUIMEHTa HeobxoaMMble U3MEpPEHUs U pacyeThl
TpaHChopmaLuy, onpen6eneHme aBTOMaTU4ECKM M aBTOHOMHO.
COMNpOTMBNEHMS 06MOTOK, « Mpu6op TD-Tester UMeeT
pa3|~6aerqv|BaHme CepAeyHuKa. MaKCVMAITEHO KOMMAKTHYIO
* UNpeaenetne fapamMeTpos KOHCTPYKUMIO M MOCTaBNsieTcs B
CXEMbl SaMeLleHnA cmnosoro TPaAHCMOPTHOM Kelce, YTO MO3BOASIET
Tpar||<ccbopmaTopa. . €ro Ierko nepeBo3unTb, yCTaHaBIMBaTb
* ROHTPOTb HapyLUeH M 3KCryaTupoBaTb  psagoM  C
reomeTpuyeckon hopmMbl 06MOTOK Mo KOHTPOSMPYEMBIM CNOBBIM
BenmunHe Zk n K3 B cekumsix no TPaHCOPMATOPOM.
pe3synbTatam FRSL TecTa.
o KOHTpOIb TEXHUYECKOrO OpraHusaumusi TecTupoBaHUS
COCTOSIHUSI yCTpoKicTBa PrH CHUNOBbIX TPaHCHOPMaTOpPOB.
CUNOBOro TpaHcdopmaTopa, eBce  pguarHoctuyeckMe — TecTbl

Bk/itouyass DRM TecT, BbINOMHAEMBII
6e3 BckpbITUS H6aka PIH.
e KOHTpONb npeccoBkn 06MOTOK,

KOHTpONMpyeMoro TpaHcdopmaTtopa,
BbiNonHsemMble npubopom TD-Tester,
BKJ/THOYast 06paboTky

AMarHocTyKa Mac/IoHacoCOB, OLIEHKA COCTOSAHUS KOHCTPYKLIMM
TpaHcdopMaTopa no BUEPALMOHHLIM NMapaMeTpam.

3aperncTpUpoBaHHOM  MHGOPMaLMKM,  OCYLLECTBASIOTCS B
aBTOMAaTUYECKOM pEXMME.

Mpu6op  TD-Tester  MMeeT  uesblil psa « OTaenbHbIe TecTbl MoryT rPynNnMpOBaTHLCS
KOHCTPYKTUBHBIX M aJirOPUTMUUYECKMX 0CO6EHHOCTeIA: AVarHoCTMHECKMM NEPCoHanoM B KOMNNEKCHYI0 MporpamMMy
(YHKLIMOHANBHO MW NPOU3BONLHO, MO BLIGOPY.
e Hanuume  BCTPOEHHOrO  TPpexasHoro  MCTOMHYKa o Ins ynobctea paboThl C MPUBOPOM  MPEeAyCMOTPEHO
HaNpSPKEHWS!  PerynmMpyeMoli  amnauTyabl UM YacToThl

NoBbILWAET aBTOHOMHOCTb pa60TbI npm60pa npu npoeBeaeHUN

Pa3INYHbIX UCTbITaHWI 1 TECTOB.

yrnpaBneHue paboToi C akTMBHOMO aKkpaHa npuéopa uim npu
MOMOLLY CMapTdoHa, NiaHLWeTa, HoyToyKa.



YeTbipe 3KCMEPTHbIX YPOBHSA o6paboTkn
nHcgpopmauum npm nomowm npubopa TD-Tester.

YpoBeHb 1. HayanbHbIM pe3ynbTaToM pabotbl npubopa TD-
Tester sBnsiloTCS Habopbl CTaHAAPTHBLIX W3MEPEHHbIX U
pacyeTHbIX NapaMeTPOB B 3aBUCMMOCTM OT TWMa TECTOB.

YpoBeHb 2. Ha ocHoBaHun 6onee noppobHoro aHanusa
pe3ynbTaTOB KaXXAOro BbIMNOSIHEHHOMO TecTa BCTPOEHHas
3KCnepTHass nporpaMMa  pacCYMTLIBAET  YHWMBEPCasbHbIN
6e3pasMepHbii  KO3(MUUMEHT  TEKYLLero  TEXHUYECKOro
COCTOSIHUSI KOHTPOSIMPYEMOI NoacMcTeMbl TpaHcdopMaTopa.

YpoeeHb 3. Tlo pesynbTaTaM 3KCNEpPTHOW 06paboTku
pe3ynbTaToB BCEX TECTOB, BbIMOSHEHHBIX Npnbopom TD-Tester,
aBTOMaTUYECKM  PacCUMTLIBAETCS  WTOTOBbIA  KOMMJIEKCHbIN
KO3(PDOUUMEHT TEXHMYECKOr0 COCTOSIHUSI  KOHTPOAMPYeMOro
TpaHcdhopmaTopa.

YpoBeHb 4, uHTerpanbHbin. Mo utoram cbopa MHGOpMaLmm
0 BCeX TeCTax, BbINO/IHEHHbIX KOMMIEKCOM MepeHOCHbIX
npubopos, B nporpammMHoM obecrieyeHun npubopa TD-Tester
paccumTbiBaeTCs UTOrOBbIV KoapbmumneHT TekyLuero
TEXHUYECKOro COCTOSIHUSA CMOBOro TpaHcdhopmaTopa.

Mpu6op TD-Tester sBnsierca 6asoBbiMm ans MKAT-
ANMPYC, npeaHasHayeHHOro Ans nposeaeHust
ob6cnepoBaHuii TpaHCOpPMaTOPOB.

[na 3toro B nporpaMMHOM obecneyeHnn npubopa TD-
Tester npeaycMOTpeHbl BO3MOXHOCTH:

o MpoBeaeHnsi cbopa MHGOPMaLUMM O pesynbTaTax BCex
AMArHOCTUYECKMX TECTOB, BbIMOSIHEHHbIX MEPEHOCHBIMU

AMarHOCTUYECKUMM npu6opamu, KOHTPONMPYOLMMM
pasnnyHble NOACUCTEMbI TpaHChopMaTopa.
o OueHKn TeKyLlero TEXHUYECKOr0 COCTOSIHUSI

TpaHcdhopMaTopa Npu NOMOLM BCTPOeHHbIX B MO npubopa
aHaNUTUYECKNX N 3KCMEPTHbIX a/iIrOpUTMOB.

NTOroM KOMMNEKCHONO aHanM3a BCEX BbIMOMHEHHbIX
anarHoctnyecknx  komnnektoMm  MKAT-AMMPYC  TecTtoB
ABNSETCA 0606LEHHbIN KO3hMUULMEHT TEKYLLEO TEXHUYECKOTro
cocTosiHust TpaHcdopmaTtopa Krre.

OH  CNYXWT OCHOBOM  Ans  MJIQHUPOBAHUS  CPOKOB
npoBefeHnss W onpegeneHns 06beMOB  HeobxoAMMBbIX
PEMOHTHbIX W  CEPBUCHbIX PaboT C  KOHTPONMPYEMbIM
TpaHchopMaTopoM.

Mpubop TI-Tester ana AMAarHOCTUKN TEXHUUYECKOrO0 COCTOSIHUS U30NSLUN
BbICOKOBOJIbTHbIX BBOAOB 1 06MOTOK CUJI0BbIX TPpaHC(OpMaTOpoB

MepeHocHoM npubop Mapku TI-Tester npou3BoaCTBa
vipMbl AUMPYC npeaHasHayveH Ans NpoBEAEHUS UCTIbITaHUI U
OLIEHKN TEXHWUYECKOrO COCTOSHUSI M30JISLMN BbICOKOBOJSIbTHOIO

e EMKOCTb  KOHTponupyemoro obbvekta (emkoctb Ci
BbICOKOBO/IbTHOIO BBOAA TpaHchopMaTopa).
e AKTVBHasi,  peakTMBHas W MOMHas  MOLYHOCTH

060pyaoBaHMs Ha MecTe aKCryaTaumm.

OcHOBHble  (byHKUMOHa/bHbIE
ocobeHHocTn npubopa TI-Tester.

OCHOBHbIMM (byHKUMOHaNbHLIMK
anemeHTamu npubopa mapku TI-Tester
ABNISIOTCS BCTPOEHHbIE YHUBEPCAbHbIN
BbICOKOBO/IbTHbIN NCTOYHUK
UCNbITaTENIbHOMO HanpsKeHWs
perynnMpyemMon aMniuTyabl U 4acToTbl U
CUHXPOHHbIN LUECTUKAHASbHBbIV
n3MepuTenb  MapaMeTpoB  BEKTOPOB
TOKOB W HamnpsbKeHWIA,

/X Mcnonb3oBaHWe No3BONISET:

¢ /i3mepaTb napaMeTpbl
BbICOKOBOMIbTHOW ~ M30AsiUMKM  Npu
NPUNOXEHUN ucnbITaTeIbHOro

Hanps»KeHus I'IepeMEHHOl‘/II YacToThbl.

e OIHOBpPEMEHHO NpoBOAUTL
NCMNblTaHWUA HE OAHOIo, a TPEX BBOAOB
TpaHcdopmaTopa, yTo BTpOE
YMEHbILAET  BpeMs  NpoBeAeHUs
UCMbITaHWI,  MOBBLIWAET  TOYHOCTb

BbICOKOBOJIbTHOIO 060pyA0BaHMS.

o AKTUBHOE, pEaKTUBHOE M MOJIHOE
COMpOTHBIIEHUS BbICOKOBOJIbTHOIO
obopyaosaHus.

Havbonee  BaxHOW  (pyHKUMeEN
npubopa TI-Tester ABnseTcs
u3MepeHWe TaHreHca yrna noTepb B
u3onauMM U BenuuuHbl emkoctn Cl
BBOAOB TpaHChOpPMaTopoB, Tak KaK MX
aBapWMHOCTL MO MpUYMHE BbIXOAa W3
CTPOS BBOZOB SIBMSIETCS OAHOW M3 CaMblIX
BbICOKUX.

[ns  npakTuyeckoi  peanusauum
3TUX BO3MOXHOCTel B npubope TI-
Tester npuMmeHeH psia 3b@EKTUBHBIX
KOHCTPYKTMBHBIX M MPOrPaMMHbIX
peLleHuni:

e Hannume BCTPOEHHOr0 WCTOYHMKA
BbICOKOrO HAMpsDKEHWSI PerynnupyemMon
amMnauTyAbl M 4acToTbl  MOBbIWAET
aBTOHOMHOCTb paboTbl npubopa.

© YHMBEPCANbHOCTb  WCMOSIb3YyEMbIX

U3MEPEHMI N AOCTOBEPHOCTb PaboTbl
3KCMEpPTHOW CUCTEMbI, MpPeAHa3’HaYeHHON ANSi BbISIB/IEHMS
AedeKTHOro BBoda M onpeaeneHus Tuna aedekra B HEM.

e [lpnbop TI-Tester MoxeT O6bITb WCNONb30BaH ANS
MpOBeAEHVSI U3MEPEHMIA NapaMeTPOB BBOAOB M N0 pabounM
HanpsbkeHMeM C  MCMONb30BAaHWEM  HaMpsDKEHWM  OT
nsmeputenbHoro TH.

Mo pe3synbTtaTtaM BbIMO/IHEHHbIX WCNbITaHUA B
nporpaMMHOM ob6ecneueHnn npubopa mapku TI-Tester
paccUMTbIBalOTCS OCHOBHbIE U CaMble MH(OPMaTHUBHbIE
napaMeTpbl BbICOKOBOJIbTHOW M30NALUN:

e TaHreHC yrna AUINEKTPUYECKMX MOTEPb B  M30MSALMM

BbICOKOBOJ/IbTHbIX BBOAOB TpaHcdopmaTopa.

CXEMHbIX pelleHuiA BHYTpU npubopa u
NpOCTOTa NOAKJIOYEHMS K TpaHcgopmaTopy.

e BcTpoeHHoe nporpammHoe obecneverne TI-Tester nmeet
MOJSIHbIA HABbOP pacyETHbIX M 3KCMEPTHbIX anropuTMOB, YTO
Nno3BONSIET MPOBOAMTL BCE HeobXoaWMble W3MepeHus |
pac4yeTbl B aBTOMAaTU4YECKOM pexnme.

Mo pesynbtatam pab6oTbl 3KCNEPTHOW CUCTEMbI

nonb3oBaTeNo AOCTYNHA cneayrowas nHgpopmauua:

. CTaH,Cl,apTHbIe napaMeTpbl BBOAA: TaHreHC yrna notepb B
n3ondaunm n BennmdmHa eMKOoCTun Ci.

e Hannune 3aBMCMMOCTM MapaMeTpoB BBOAA OT 4acToThl,
KOCBEHHO NOKa3blBakoLlee NOBbILLEHHOE BarocoaepXaHue.



e Ha OCHOBaHMM MOMYyYeHHOW MHMOPMALMKU BCTPOEHHO
3KCMEPTHOW cMCTeMON onpeaensieTcs Tun aedekTa Bo BBOAE,
KOTOPbIi MPUBEN K YXYALIEHUIO €ro XapaKTepUCTUK.

e AlToroMm pacdeta sBnsetrcs Ko3MUUMEHT TeKyLwero
TEXHUYECKOr0 COCTOSIHUSI KaXXA0ro BbICOKOBOJIbTHOMO BBOAA
TpaHchopmaTtopa Krrc.

PD-Analyzer/6P - npu6op ana perncrpaumm u aHasimsa 4aCTUUYHbIX pa3psifioB B U30JISILUMH
TpaHchopmaTopos, KPY3, BbICOKOBO/IbTHbIX Kabenei n mygpr

V3mMepeHme ¥ aHanM3  YaCTUYHbIX  paspsgoB B
BbICOKOBOJ/IbTHbIX TpaHcdopMaTopax aBnseTcs 3h@eKTUBHbLIM
CnocoboM novcka AedeKToB M 06LeN OLEHKM TEXHUYECKOro
COCTOSIHUSI N30M1ALMMN.

[ns npoBegeHns onepatuBHbIX paboT Mo  oOueHke
TEXHUYECKOTO  COCTOSIHWMSI  BbICOKOBOILTHOM  M30M151LUMK
MCMoNb3yeTcsl NepeHocHon npubop Mapku PD-Analyzer/6P,
ABMSIOLUMICS OAHMM M3 NyYLIMX B CBOEM Kacce.

BTopoit BaxHOM 3ajayveil AMarHOCTUYECKOW 3ajadeit
SABNAETCA onpeaeneHne Tuna pedekta B M30MsUMM, T.e.
onpegesnieHMe CTeneHn ero onacHOCTM. DTO OCYLUECTBASETCS
6narogaps BCTpPOeHHoW B npubop cucteme PD-Expert, npu
MOMOLLM KOTOPOW U onpeaensieTcst Tun Aedexta B M30SLUUM.

0co6eHHOCTH aKCnepTHOM cuctembl PD-Expert:

o /cronb3oBaH1e NporpaMMHON (GUALTPALMK NapasUTHBIX
MMMY/IbCOB HA OCHOBE CPaBHUTENIbHOIO aHaM3a YacTOTHbIX U

PD-Analyzer/6P npegHa3HaueH:

o ins permcrpaumm YaCTUYHBIX
pa3psiioB B BbICOKOBOSILTHOM M3015ILMK
Npy BbLICOKOM YPOBHE BbLICOKOYACTOTHbIX
NoMex.

o [1ng onepaTuvBHOIO 3KCNepTHOro
BbisiBeHus  gedektoB B M30M8UMK
TpaHchOpMaToOpOB, OLEHKM MX OMACHOCTMU.

TexHnyeckme BO3MOXHOCTH rlpM60pa

e Hannune ectm He3aBUCUMbIX
CMHXPOHHO paboTalowWwmx M3MepUTENbHbIX
KaHanos.

¢ [lpoBeaeHVe perucTpaumMm 4acTUYHbIX
paspsaoB B M30M8UMWM B OYEHb LUIMPOKOM
AnanasoHe 4acToT, Bkaovaowem HF (BY)
n UHF (CBY).

BPEMEHHbIX MapaMeTpoB WMMMNYNbCOB MeXAY
coboi.

e /icnonb3oBaHue B AMarHocTuke
CTaHAApPTHLIX  pacnpeaeneHuii  UMMybCcoB
YaCTUYHBIX pa3psOB.

e Hannuve B 3KkcnepTHoi cucteme 6asbl
[aHHbIX N0 Hambonee YacTo BCTpeYatoLMMCs
nedektaM. 3Ta 6a3a MOXET MOMONHATLCS MO
Mepe Habopa HOBOWM W YTOYHEHWS
UMetoLLencst AMarHOCTUYECKON HdOopMaLmm.

e /Icnonb3oBaHve  Creumanm3MpoBaHHbIX
anropuTMOB OLIEHKM [AOCTOBEPHOCTM
NosTy4aeMbIxX 3KCMepTHoiA CUCTEMOM
[MArHOCTUYECKMX 3aKJTHOUEHWI.

e DOPMMPOBaHME OTYETOB O TEXHUYECKOM
COCTOSIHM ~ U30M1SIUMU  KOHTPOSIMPYEMOTO
BbICOKOBO/IbTHOFO 06BbEeKTa C BO3MOXHOCTbIO

e BaxxHbIM pgocTtomHcTBOM npubopa PD-
Analyzer/6P sBnseTcs HanuMume BCTPOEHHOM 3KCMEpPTHOM
cucteMbl PD-Expert, npeaHasHayeHHOW ANs AMArHOCTMKU
AeheKTOB B BbICOKOBO/IbTHON M30/1SILMK.

JKCcnepTHbie W AWArHOCTUYECKUe BO3MOXKHOCTU

npu6opa PD-Analyzer/6P.

Ons oTCTpoliku OT noMex B npubope PD-Analyzer/6P

MCMonb30BaH HAabop TEXHWUYECKMX M anropUTMUYECKUX CPEACTB:

o COBMECTHBIN aHanus BpeEMEHMU BO3HWKHOBEHWS
UMMNYNbCOB M (pasbl MMTAIOLLEr0 Hanps>XeHus.

e «Time of arrival» - MeToa OTCTPOMKM OT TMOMeX Mo
BpeMeHM npvxoza B Npubop MMMyNbCOB OT pa3HbIX 4ATUMKOB,
C paspelleHneM B eAMHWLbI HAHOCEKYHA,.

e AMNIMTYAHAs OTCTPOMKA BbICOKOYACTOTHBIX MMMY/IbCOB B
pasHbIX KaHanax, npeaHa3HayeHHass Ans OTCTPOMKM OT
HaBeAEeHHbIX MMMY/bCOB.

e AHaNM3 YacCTOTHbIX MApaMETPOB KaXXAoro WMMynbCa,
MO3BOMISIIOLWMI OTAENSTb CllyYalHble WMMMYNAbCbl MOMEX OT
MOBTOPSIIOLLMXCS MMMYSIbCOB YACTUYHBIX pa3psifoB.

KOPPEKTUPOBKU OTYETA NOJS1Ib30BaTENEM.

M3mepeHne 4acTuU4YHbIX pa3psgoB B M30ASUMKM CUMOBBIX U
n3MepuTeNbHbIX TpaHChOpPMaToOpOB.

YacTuuHble paspsgabl B CWIOBbIX W U3MEPUTENbHbBIX
TpaHcdopmaTopax npu nomowum npubopa PD-Analyzer/6P moryT
PEerMcTpupoBaThbCs MO HECKOSIbKMM CXEMaM:

e C 1cnonb3oBaHMEM KOMMEKCHbIX AaTyMkoB Tuna DB-2
(He BXOAAT B CTaHAAPTHbIM  KOMIEKT  MOCTaBKM),
NOAK/MOYEHHbBIX K U3MEPUTENbHBIM BbIBOAAM BBOAOB U B LIENn
HeiTpanu TpexcdasHoi 06MOTKMH.

oC NCNonb30BaHNEM [aTuMKOB perucrpaumm
MOBEPXHOCTHbIX TOKOB pacTtekaHus ™na TEV's,
yCTaHaB/MBaeMbIX Ha NoBepxHOCTH baka TpaHcdopmaTopa.

e C 1Cnonb3oBaHMEM 3M1EKTPOMArHUTHbIX aHTeHH UHF
AManasoHa 4acToT, BBOAMMbLIX BHYTpb Haka 4epe3 CvBHbIE
BEHTWUN, nm MOHTMPYEMbIX Ha NOBEPXHOCTMU
CneumannanpoBaHHbIX paguno NPo3payvHbIX JIIOUKOB.

TDGM-7M - nepeHOCHOM pPerucTpaTop U aHasiM3aTop KOHUEeHTPauun 7 pacTBOPEHHbIX B
Macne 6aka TpaHcopmaTopa rasos

[na n3mepeHus 1 aHanu3a KOHLUEHTpaunuu pacTBOPEHHbLIX B
Macne 6aka TpaHcdopmaTopa rasos, dupmoit  AUMPYC
pa3paboTaH W W3roTaBMMBAETCS MEPEHOCHOW rasoaHanmnsaTop
Mapku TDGM-7M.

STOT Npubop MpegHasHaveH AN NpoBeAeHUs KOHTPOns v
aHanu3a KOHUEHTpauuWu pacTBOpPeHHbIX B Macne 6aka
TpaHcdopmaTopa ra3oB «Ha MecTe», HEMoCPeACTBEHHO Mocrne
otbopa npo6 Macna w3 6aka  KOHTPOAMPYeMOro
Mac/IoHanoHEHHOro 060pyAoBaHMS.

KoHTponupyemsble rasbl: Hy — Bogopoa, C;H, — aueTtunen,
CH4 — meTaH, CHs — 3TaH, CO — okuck yrnepoaa, CO, — anokena
yrnepoaa, C;H4 — aTunen.

Ans OnepaTMBHOINO BbIABIEHUA MPU3HAKOB ,Ele(DeKTHbIX

COCTOSIHWM n OLIEHKM TEXHUYECKOrOo COCTOSIHUS
KOHTponMpyemoro  TpaHcdopMatopa B MporpaMmMHoe
obecneyeHune npubopa TDGM-7M BCTPO€EHa

ABTOMATU3MPOBaHHasa 3KCnepTHaa cMctema.



C nomouwbld 3TOM  3KCNEepTHOM

MakcmMManbHoe BpeMsi OT MOMEHTa
BK/lOYEHUS Mpubopa A0 MONyYeHus

CUCTEMbI  MPOM3BOAUTCS  CPaBHEHWE
MOSTYYEHHbIX KOHLIEHTpaLMi rasoB C % S
HOPMWPOBaHHbLIMU NMoporoBbIMM ’
3HAUYEHMSIMU, CTPOUTCS  TPEYroSIbHUK
[ioBans, NpoBOAWUTCS CpaBHUTESNbHast
OLEHKA COOTHOLIEHWI KOHLEHTpaLuii
XapaKTepHbIX rasos.

Ona  ypobcTBa  npaKTUYeckon
akcnnayataumm  npubopa TDGM-7M
NpUHTEP NOAK/OYAETC K npubopy Mo

TDGM-7M

pe3ynbTaToB aHanusa npobbl Macna
coCTaBnseT He 6onee 1 yaca.

B coctaB nocTaBkM MEPEHOCHOro
npubopa ™mapku TDGM-7M  Bxoaut
cnepytoulee obopynosaHue:

e Mpunbop TDGM-7M B
TPAHCMOPTHOM YeMogaHe.

e baHoukn gns otbopa npob — 3
.

6ecnpoBoAHOMY UHTEpdeENiCY CBSI3M.
Mpy1 noMoLumM 3Toro xe uHTepdeica

CBS3W MHbOPMaUMs O  MOMYyYEHHbIX

KOHLUEHTPaUKUAX ra3oB B Mac/e MOXET

o [epeHocHoM npuHTep c
6ecnpoBoAHbIM UHTEPdENCOM.
e [latumk Optic-Oil gns koHTpons

6biTb MepefaHa Ha CTaHAApPTHbIM CMapTdoOH, a C Hero,
UCMONb3ysl  CTaHAAPTHbIA  TenedoHHbIM  KaHan  CBsi3M,
nHdopMaLmnsa MoXeT BbITb cpa3sy xe nepeaaHa B cuctemy ACY-
TN ANg NPUHATUS ONEepPaTUBHbIX PELIEHWI.

ONTWUYECKMX NMapaMeTpoB Npobbl Macna.

Hannume  KOMOBMHWMPOBAHHOrO  MUTaHMS  paclMpsieT
BO3MOXHOCTM  MCMOSb30BaHWUsl Mpubopa Mpu  NpoBeAeHWN
NoneBbIX U3MEPEHWI1 NapaMeTpoB ra3os.

FreDA — nepeHOCHOM NpM60Op ANA aHAIN3a YAaCTOTHbIX XapaKTEPUCTUK CUJTOBbIX
TpaHccopMmaTOpoB

MepeHOCHON M3MepuTenbHbIM  Npubop Mapku  FreDA
(Frequency Domain Analyzer) npegHasHayeH Afns KOHTpoOns
napamMeTpoB CUSI0BOro TpaHcchopMaTopa, onpeaensieMblX npu
NPUMOXEHUN  Hamnpsd>KEHUs  U3MeHsieMoM  4acToTbl. Ha

Mpu npoBeseHUM M3MEPEHUI B 3TOM [AMAMasoHe 4acToT
PETUCTPUPYETC CyMMa TpeX TOKOB, MpOTeKalowWwmx uvepes
BbICOKOBO/IbTHYIO M30MSILMIO. DTU TOKM MMEIOT Pas/iMyHyo
NpUpoAYy BO3HUKHOBEHMSI.

OCHOBaHMX aHan3a Mnoay4YeHHbIX 4YacCTOTHbIX
OTK/IMKOB pELLaloTCA ABE 3a4a4n:

KoHTponb HapyLweHui chopmbl

06MOTOK.

Permctpaumss  4acCTOTHbIX  MapaMeTpoB
06MOTOK  CMNOBLIX  TpaHc¢OpMaTopoB MO
MeToay SFRA No3BonsSIET BbISBMAATL HAPYLUEHUS]
reomMeTpuyeckoin hopMbl 06MOTOK.

[ns  BbISIBNEHUS  UCKaXXeHUA  opMbl
OBMOTOK B KOMM/JeKTe  WUCMOMb3yeTcs
N3MEPUTESbHbIN MOAY/b FreDA-SFRA.
[vana3oH 4acToT BbIXOAHOMO HAMpPSHKEHUS

¢ B nepBylo ouepesb, 3TO EMKOCTHbIN TOK
NPOBOAMMOCTU U30MSALMM, 3aBUCSLLMIA OT ee
LAV3NEKTPUYECKOM NPOHULIAEMOCTM.

e Bo-BTOpbIX, 3TO TOK abcOpO6UMOHHBIX
NpOLEeCcCcoB B M30M8UMM, BEMYMHA KOTOPbIX
HeNMHeHO BO3pacTaeT nNpU  CHWXKEHWUU
YaCTOTbl MPUIOXKEHHOIO HaNPSHXKEHUS.

e B-TpeTbux, 3To aKTVBHbIN TOK
NpOBOAMMOCTU  U30MSLUMM, CBSI3aHHbBIA  C
Ha/IMUMeEM B Heli MPOBOASILUIMX KOMMOHEHTOB,
BfArn W 3arpsi3HEHWs| PasfIMYHOM MpUPOAbI
BO3HWUKHOBEHMS.

3TOro Moayns cocraenset ot 2 'y ao 20,0 Mru.

Mpu npoBegeHnV aHanM3a HYXHO YYWUTbIBATb, YTO
n3MepeHue YacToTHbIX NapaMeTpoB 06MOTOK TpaHcdopMaTopa
Ha yacTtoTax MeHee 5 k'Y HEMHMOPMATUBHO, T. K. 34€Cb CUJIbHO
BAUSHWE MarHuTonposoga. Mcnonb3oBaHve 6onee BbICOKMX
yactot, 6onee 10 MlU, TakkKe HE WMEET MNPaKTUYECKOro
cMbicna, T. K. KonebaHus TakuMx 4acToT, B JlydweMm ciydae,
3axBaTbIBAIOT TO/IbKO BEPXHME C/Iov 06MOTKM TpaHchopmaTopa.

YacToTHble  3aBUCMMOCTM MO OTAenbHbIM  hazam
TpaHccdopmaTopa CpaBHUBalOTCS Mexay coboi. Ecniu B aTux
3aBUCUMOCTSAX  ByayT BbISIBNEHbI OTAMYMA MO BENUYMHE
amnanTyapl unuM @asbl 3aTyxaHusi curHana, To 310 byaer
yKasbiBaTb Ha HalMune U3MEHEHUN B reoMeTpuyeckoii opme
06MOTKM TOW (ha3bl, B KOTOPOW GyAyT BbISIBNIEHBI 3TU OTANYUMS.
O6bI4HO TaKkve U3MEHEHWs BLISBASAIOTCS B AOCTAaTOYHO Y3KOM
YacTOTHOM AnanasoHe.

KoHTponb Bnarocopgep)xaHvusi B TBepAoi M30onsumm
obMoTOoK TpaHcdopmaTopa.

MNpn nomowm m™oayns FreDA-LF MOXHO onpeaenstb
3aBNCMMOCTb MapaMeTpPoB M30/8uMM  TpaHcdopMaTopa oOT
YacToTbl. Takne M3MepeHus NpoBOAAT B AMarnasoHe 4acToT OT
TbICAYHbIX A0SIEN U A0 COTEH repl.

Pernctpaums CcyMMbl 3TMX TOKOB [JaeT
MHOIO MOMIe3HON MHGOPMaALMKN AN KOHTPOMS TEXHUYECKOrO
COCTOSIHUSE W OLIEHKM OCTaTOYHOrO pecypca  M30nsumm
BbICOKOBO/IbTHBIX CMOBbIX TPaHCHhOPMaTOpPOB.

Hanbonbluee BnnsHWe Ha hopMy rpadmka, NOKasbiBatoLWEro
3aBMCMMOCTb TaHreHca yrna notepb 0T YacTOTbl NPUSIOXXEHHOTO
HanpsHKEHWs1, OKa3blBalOT TPW NapameTpa:

e BnarocogepxaHve B TBepaon wusonsumun (uenstonose)
o6MoTOK TpaHcdopmaTopa.

o [InanekTpuyeckne napaMeTpbl M30MSUMOHHOrO Macna B
bake TpaHcdopmaTopa.

o [eoMeTpuyeckne napameTpbl 06MOTOK TpaHcdopMaTopa.

KoHcTpykTmBHOE ncnonHeHune npubopa FreDA

Mpubop cocTouT M3 Tpex Moaynel  OAMHAKOBOW
KOHCTPYKUMK: ABYX U3MepUTeNibHbIX 6710KOB M YHUBEPCANbHOMO
MoAyns NUTaHus.

B 3aBMCMMOCTM OT pellaeMOi AMArHOCTMYECKON 3ajauu
UCMOMb3YeTCs UM HWU3KOYACTOTHBIN Moaynb Mapku FreDA-LF,
WM BbICOKOYACTOTHBIN Mapky FreDA-SFRA.

MNepenava MHOpMaLMK Mexay — U3MepuTesnbHbIMU
MOAYNSAMM UM HOYTOYKOM  MOXET  Mpou3BOAUTLCA  C
NCNoNb30BaHNEM [BYX CTaHAApTHbLIX UHTEpdeiicoB:
nposogHoro USB nnn 6ecnposoaHoro Wi-Fi.



