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BbicTpasi 1 TOYHas oueHKa Bnarv B CUMNoBbIX
TpaHcopmaTopax

XopoLo 3apekoMeHaoBaBLIasi cebs TexHonorus,
npnbopsbl IDA/IDAX paboTatoT B NOneBbIX
ycnosusix 6onee 10 net

HapgexHble pesynbTathl Npu Ntoboi Temnepartype
ABTOMaTM3NPOBAHHbIV aHaNU3 cogepXkaHus Bnaru
N NPOBOAMMOCTM Macna - HaxaTuem nanbLa
TouyHoe n3mepeHune Bo Bcel 06nacTu 4acTor,
MaKkcumarnbHasi TOMEXoyCTONYMBOCTb

BbInonHaeT npoBepKy n3onauum
TpaHcdopMaTopoB, BBOAOB, kabenen n
reHepaTopoB

OnucaHue

IDAX-300 obecneunmBaeT TOYHYIO 1 HAJEXHYI OLEHKY
COCTOSIHUSI CMINOBbLIX TPaHCOPMaToOpPOB, BBOAOB,
reHepaTtopoB u kabenen. Cuctema IDAX nosblwaet

3P PEKTMBHOCTb TEXHNHECKOTO 0OCNYXNBaAHUS,
obecneymBas ONTMMMU3aLMIO Harpy3K1 1 Cpoka Cry>obl
obopynoBaHus. IDAX-300 B Tpy pasa MeHbLLE 1 nerye
cBoero npegwectseHHuka IDAX-206, Ho obnagaeT Tow xe
CMocoBHOCTLI0 NPEAOCTaBNATb HAAEXHbIE AaHHbIE.
YcoBepLUEHCTBOBaHHOE NporpaMmmMHoe obecneyeHmne
Nno3BosIsieT NPOBOAUTL UCTIbITAHMSA 1 MPOoLLe, 1 BbicTpee.

IDAX-300 namepsieT eMKOCTb 1 NOTEPU B U3ONALUM MeXaY
BUTKAMWN B MHOXXECTBE KOHTPOSIbHbIX TOMEK 0611acTh 4acToT.
Monyyaemas yHukanbHas MHopmaLms NO3BONSET OLEHUTb
COCTOsIHME Macna v TBEPAON U30NSLMKN, U ee MOXHO
MCNoNb30BaTh ANSA pasrpaHNYeHNss MEXAY BITAXKHOCTLIO U
OpYrMMu noTeHumanbHeiM1 Nnpobnemamu. Namepenue
BO3MOXHO Mpwu nobon Temneparype.

NMpumeHeHne

M3-3a cTapeHusi Lenoro noKoneHnsa CUnoBbIX
TpaHCOPMaTOPOB CErOAHSLLHASA 3NEKTPOIHEPreTUKa
CTOJIKHyNnach C cepbe3HbiMU Npobnemamu, Tak Kak 0Tkasbl
TpaHcOpPMaTOpPOB, NX PEMOHT 1 COOTBETCTBYIOLLNE
3aTpaThbl NPUBOAAT K 3HAYUTENBHLIM 3KOHOMUYECKUM
notepsm. TpaHccopmaTtopbl ctanu Hanbonee
NpOoONEMHbIMU 3rIEMEHTaMN SNEKTPUYECKNX CETEN.
MoTpebHOCTb B HAOEXHbBIX METOA4AX KOHTPOMS U1
ONarHoCTUKM NpuBerna BeayLLMX 3KCnepToB B 3ToN obnactu K
BbIOOPY HOBbIX TEXHOMOINI, KOTOPbIE NO3BONSAIOT
3HaYUTENBHO YBENWUYUTL HAAEXHOCTb M ONTUMN3UPOBATL
paboTy kaxaoro U3 anemeHToB cetu [1].

IDAX — 0auH 13 cambIX COBPEMEHHbIX Np1oopoB
ONarHoCTUKM U30NSALMU, OCHOBAHHBIN Ha MeToae
[OV3NeKTPUYECKON CNeKTpoCcKonMu. ATOT MeTo aHanmsa 4o
HaCTOSLLEro BPEMEHU NCMOMb30Bascs TOMNbKO B
nabopaTopHbix ycrosusax n IDA/IDAX — aTo nepBbIvi Nprbop,
KOTOPbIV NO3BONUN peanu3oBaTb AaHHbIN MeTOo B NOMeBbIX
ycrnosusix (1997). MNpnbop IDA/IDAX 1 ncnonb3oBaHHas B
HeM MeToavKa NOATBEPXKAEHA 3KCnyaTaumen B
NPOMBbILLMEHHOCTW pasnuyHbIX CTpaH M1pa B nocrnegHue
JecsTb ner.

OpHO 13 cambix BaxHbIX npuMeHeHun IDAX — aTo
onpefeneHne CTapeHns unv cogepXkaHus Bnaru B 3onaumm
TpaHcOpMaTopOB, Tak Kak Hanu4yve Brarv B M3onsauum
3HauYNTENBHO YCKOPSIET NPOLEcC ee cTapeHus. Tak xe Bnara
MOXeT BbI3blBaTb 06pa3oBaHMe Ny3bIpbKOB MeXAy
obmMoTKkamu, 4TO NPUBOAMUT K aBapuiHbIM oTkasam. IDAX
obecneyrBaeT BO3MOXHOCTb JOCTOBEPHOWN OLIEHKM
COiepXaHusa Briarv 3a 0gHO UcnbITaHne. ATO UCTbITaHne
MOXeT ObITb BbIMONHEHO Npu ntobor TemnepaType u
3aHMMaeT MeHee 18 MUHYT.

PelueHunsi No peMoHTY W/vnun 3aMmeHe OOMKHO BbITb
OCHOBaHO Ha 3HaHWUW COCTOSIHUS M30NSALUM U OXUOAEMOW
Harpysku o6opyaoBaHus. [JobaBneHne HeCKOMbKUX NeT K
HOpMaTMBHOMY MepUoAY 3KcrnyaTaummn TpaHcdopmaTopa,
reHepaTtopa 1 kabens 3a c4yeT onTMMU3aLMKn YCIIOBUIA
paboThbl (3arpy3Kkn) Ha OCHOBE HAAEXHbIX ANArHOCTUYECKNX
[OaHHbIX NO3BONWT BNagenbLy 060pyoBaHUs CyLLECTBEHHO
3KOHOMUTb Ha TEXHUYECKOM 00MYyXMBaHWUN.

MeTopguka Takke MOXET UCMONb30BATLCS AN1S OLEHKN
COCTOSIHUSI U CTapeHne 13onauum BBOAOB,
TpaHCOPMaToOpPOB TOKa M BbIKMOYaTENEN.
MHorouMcneHHble TEKyLLME NPOEKTLI UCCNIEA0BaHNI B
WHCTUTYTax 1 YHUBepcUTeTax no Bcemy Mvpy nobaensiot
onbiTa U LEeHHOCTM Ans nonb3oBaTtenen IDAX.



Bopaa B macne u 6ymare

OueHka cofepxaHns Bogbl B M30Maumny TpaHchopmaTopos,
6asvpytoLasacs Ha TecTMpoBaHuy ob6pasLoB Macna, OYeHb
TpyA4Ha, Tak kKak UMeeT MeCTOo Nepexon, Bnarv u3 TBepaom
1M3onaumm B Macno 1 obpaTHo npu U3MeHeHUmn
Temnepartypsbl. Jllo6on obpasey, macna gomkeH OblTb B3AT
npu OTHOCUTENBHO BbICOKON TeMnepartype, Koraa
TpaHcdopmMaTop HaxoauTcs B paBHoBecuu. K coxaneHutio,
37O ABNAETCHA HEOObIYHBIM COCTOAHUMEM TPaHCHOPMaTOpPOB,
OCTaBrssi, TakuMm 06pa3om, BO3MOXXHOCTb MOSTy4YEHNs!
HEJ0CTOBEPHOW OLLEHKN.

Puc. 1 nokasbiBaeT, 4TO 3HaUMTENbHAsA Pa3HOCTb
coaepxaHua snaru B 6ymare 0,5% u 3,0% cootBeTcTBYET
HebonbLon pasHoctn 11n 4 PPM B obpasue macna npu
Temnepatype 20 C [2].

UcnbiTaHue

[nanekTpuyeckune notepn nnm KoadULMEHT MOLLHOCTH
3aBUCAT OT YacToTbl M TemnepaTypsl. [py BBOAE
ncnblTaTenNbHbIX CUrHANOB C LWarom no YactoTe B npegenax
1 klMy — 1 My perncTprpyroTCa pesynbTaTthl B KaXO4oW TOYKe,
1 cosfaeTcs kpusas (puc. 2).

OTa KpuBasi oTpaxkaeT CBOWCTBA U30MSLMOHHOIO MaTepuana
1 Mcnonb3yeTcs ANs AanbHENLWero aHanmaa, kak ykasaHo
Hwke. BHYTpeHHsIa TemnepaTypa Macna pernctpmpyeTcs
ANs NonyyYeHns AOCTOBEPHbIX AaHHbIX.

Moaenb

M3onauua mexay obmoTkamu TpaHcopMaTopa COCTOMT U3
GapbepoB, NEPEropoaoK U MacnsHbIX KaHaNoB Ang
oxnaxaeHnusi (puc. 3). Mogenb no3BonsieT M3MEHATb BCE
napameTpbl 30MALMK ONS MOAENVMPOBaHMS Noboi
BO3MOXHOW reOMeTpumM 1 ncnonb3yeT hopmyny AppeHuyca
ONs BKIIOYEHUSA TeMNepaTypHON 3aBNCMMOCTY MaTepuana
[31.

MporpammHoe obecneyeHne npudopa IDAX cosgaeT HoBbIe
MoA€enbHblE KPYBbIE Y CPABHMBAET UX C M3MEPEHHOW KPMBON
[0 Tex nop, noka He ByaeT NonyyYeHo Hauny4llee
cooTBeTcTBME. KOHEeYHble pe3ynbTaTbl NPeacTaBNATCA Kak
% Bnaru B bymare 1 B ka4ecTBe OTAENbHON BENNYUHDI
nposogumocTu macna (puc. 4 n 5).

Yto onpenensieT 3Ty KpUBYHO?

OO6wwas npaBuKIo 3akno4aeTcs B TOM, YTO BIAXXHOCTb
"Buguma" npu cambix BbICOKMX U CaMbIX HU3KUX YacToTax.
MpoBoAMMOCTb Macna JOMUHUPYET Npy CPeQHUX YacToTax,
a TemnepaTtypa CMeLLaeT KpMBYO COOTBETCTBEHHO NGO

BrpaBo, NMbo BneBo (puc. 6).
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OOHOM TOYKN He,0CTaTOYHO

TpaguunMoHHOE McnbiTaHne kKoadhdULMEHTa MOLLHOCTH
npefocTaBnsieT TONbKO OAHO 3HAYEHME MpU YacToTe CeTw.
Opyroe goctomHcTBo MeToaa IDAX — aHanu3 MHoXecTBa
3Ha4YeHU (KpUBOW) ANS NPUHATUA 06OCHOBAHHOIO peLLeHuns
06 nmetowenca npobneme. Pvc. 7 nnnoctpupyeT, 4To 0gHO
3HayeHue KoapdnLMeHTa MOLLHOCTM HE MOXET AaTb
OKOHYaTenbHy MHdOopPMaLMo O NoTeHUMansHoW npobneme.
B sTom npumepe aBa TpaHccopmaTopa UMEKT OAMH U TOT
xe KoacppuumneHT MoLHocTK npu YactoTe 60 'y, OgHako
OAUH 13 HUX copepxuT Bnary (3,6%) B Macne n gomkeH
ObITb OTNPaBMEH Ha OCYLLKY, B TO BPEMS Kak Macno B ApyromMm
TpaHcopMaTope AO0MKHO OblTb 3aMEHEHO nnm
pereHepupoBaHo. MeTtoa IDAX obecneumBaeT TOYHYHO U
ncYepnbIBatoLLyto MHPOPMaLMo B O4HOM TECTE.

Mpoueaypa ucnbiTaHUn

MoaroToBka K UCNbITaHNAM M MpoLeaypa UCMbITaHU
nopobHa ctaHAapTHOW Npoueaype TeCTMpoBaHUS
KoadpdpurLUMeHTa MOLLHOCTH, T.€. TpaHCcopMaTop AOIKEH
ObITb OTKIMIOYEH OT CETU N OTCOEAUHEH OT BCEro
KOMMYHMWKaLMOHHOro 06opyaoBaHus.

CoobLueHuns 06 owmnbkax Ha akpaHe 6yayT nHopmmnpoBaTb
nonb3oBaTens, ecnv B COeQNHEHNAX MMEIOTCS Kakne-nmbo
owmnbkn. IDAX-300 dyHKUMOHMPYET Noa onepaunoHHbLIMA
cuctemamm Windows XP un Vista n nogaoepxvsaet Bce
ceTeBble BO3MOXHOCTM U USB-cBa3b. MporpammHoe
obecneyeHne npubopa IDAX byaeT HanpasnaTb
nonb3oBaTensi B COOTBETCTBMU C anropuTMOM UCMbITaHUN,
BCE COeaMHEHWs Anst KOTOPOro NPOUIOCTPUPOBaHbI Ha
puc. 8. LiBeTHas mapkunpoBka Ha 3axumax (puc. 9)
obneryaeT BbINOMHEHWE COEANHEHUI B COOTBETCTBUM C
BCTPOEHHbIMU UHCTPYKUMSAMU. AcnbiTaHne MoxeT BbiTb
3anyLeHo cpasy e nocrne noacoeanHeHNs TeCTOBbIX
kabenen.

IDAX 300 B cTaHOapTHOM MCMNoOMHeHUn, 06opyaoBaH
BXOZOM, NO3BOMSIOLLNM U3MEPSATb HECKOITbKO PEXMMOB
TecTupoBaHus 6e3 nepenoaknioveHus kabenen Ha
TpaHcgopmMaTope.

PacwupeHHasa sBepcus IDAX 300S nmeeT AONONHUTENBbHbIN
M3MEPUTENbHBIN KaHan, YTo NO3BONSET NPOBeAEHUE ABYX
NMOJIHOCTLI0 HE3AaBMCUMbIX U3MEPEHUI OOHOBPEMEHHO,
CBOAS K MVMHUMYMY BPEMS TECTUPOBAHUS.

YcTpoicTBo kanmbposku obecneynBaeT NpocTyio 1
HafeXxHyto KanmbpoBky cuctembl IDAX B noneBbix yCrOBUSAX.
Takke ero ncnonbL3oBaHne yMeHbLIaeT BpeMsi MpOCTOs
npmbopa 1 pacxoabl Ha TPaHCMOPTUPOBKY, T. K. YyCTPONCTBO
KanMbpOBKN — 3TO €AMHCTBEHHbIN KOMMOHEHT, KOTOPbIN Haao
OTNPaBnATb Ha KanubpoBkKy.

3aknrouyeHune

IDAX — 9TO XOpOLLIO MUCNbITaHHas cuctema ansa onpeaeneHust
coepxaHus Bnarv B u3onsiummn TpaHcdopmartopos. Mprubop
1 MeTof, BKM4Yas nporpaMMy MoAenupoBaHus, bbin
ucnbiTaH 1 NpoBepeH 60MbLLIMM YACNIOM 3aKa34YnKoB.

CcbINKu:
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L. Tatarski “Reliable Diagnostics of HV Transformer
Insulation for Safety Assurance of Power Transmission
System” Cigre Paris Aug 2006

[2] From P.J.Griffin, C. M. Bruce and J. D. Christie:
“Comparison of Water Equilibrium in Silicone and Mineral Qil
Transformers”, Minutes of the Fifty-Fifty Annual Conference
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[3] U. Gafvert, L. Adeen, M. Tapper, P. Ghasemi, B.
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Cyxoit TpaHcchopmaTop ¢
NMOXMM Macrnom (Bbicokasi
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BnaxHblin TpaHCGoOpMaTop C XOpOLUIUM
mMacnom (Hu3kas NpoBOAUMOCTb)

Puc. 7. Cunun uBet: Cyxon TpaHcdopmMaTop C NAOXUM
macrom

KpacHbin uBeT: BnaxHbin TpaHcdopmaTop ¢
XOPOLUMM Macriom
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PucyHok 8: MprmMep NoaknioveHns kK TpexobMoToHHOMY
TpaHcdopmaTtopy




Cneuudukaumsa IDAX 300

TexHuYeckme xapakTepucTUKN A4eincTBUTENbHbI NPy
HOMUWHANBHOM BXOLHOM HampsiKEHUM U OKPYXKatoLLEero
Temnepatypa +25 ° C (77 ° F). TexHnyeckune
XapaKTePUCTMKN MOryT BblTb M3MEHEHLI 6e3
npeaBapuTenbHOrO YBEAOMIIEHUS.

MapameTpbl oKpy:katoLen cpeabl

Obniacmb npuMeHeHust BbicokoBONbTHbLIE NOACTAHLMM U
NPOMBbILUSIEHHbIE YCTAHOBKM
Temnepamypa
Pa6ouasi OT0 po+50 C
XpareHus/ OT-40 po +70C
mpaHCcrnopmuposKku
Bnax+Hocmb <95% (6e3 koHAeHcauum Bnaru),

Cornawenue CE

LVD Low Voltage Directive (aupektusa o
HU3KOM HanpsixeHun) 2006/95/EC
EMC Oupektnea EMC ¢ gononHeHusiMm
2004/108/EC
O6Lwue xapakTepucTmKu
lMumaHue (HomuHars) 90 — 265 B AC, 50/60 'y,
lMompebnsemas 250 BA
MowHoCcmb
Pa3smepsbl
lpubop 335 x 300 x 99 mm
Kelic Onsa nepeHocku | 520 x 430 x 210 mm
Macca
lpubopa 5 kr
Macca c kelicom 10 kr
Macca akceccyapos 8,5 Kr B MSIrKOM Kence
[Mopmebl cesisu USB 2.0 u LAN

N3mepsiemble napaMeTpbi

KaHarbi 1 KaHan cTaHgapTHO, 2 KaHana onuusi

Emkocmb Onana3zoH 10 n® — 100 mkd

lMoepewHocms | 0.5% + 1 p®

TaHeeHc yena | Ouana3oH 0 — 10 (C TOYHOCTBIO N3MEPEHUSsI
rnomepb E€MKOCTU NN ToYHee)

lMoepewHocms | >1% +0.0003, 1 My — 100 My, C > 1 HP
>2% +0.0005, 100 Ny — 1 kl'y, C > 1 H®

Bbixogbl

Juana3oHsbI rno 0—-10 Vo / 0 —50 mA

HanpsixeHuro/moky 10 B

Jluana3oHsbI rno 0 — 200 Viuk/ 0 — 50 mA

BxopgsiuiMe B KOMNIIEKT akceccyapbl

Ha n3obpaxeHune nokasaHbl HEKOTOPbIE JOMNOMHUTENbHbIE
npuHagnexHoctn. Kabenb reHepaTopa, kabenb 3azemrneHus
N n3mepuTernbHble kabenu.

MHdopmauma ansa 3akasa

HaumeHoBaHue ApTukyn
IDAX 300 AG-19090
IDAX 300S AG-19092

Bxoasime B KOMMNEKT akceccyapbl

Kabenb nutaHus

Kabenb 3azemneHus 5 m (16 ¢T), GC-30060

Kabenb reHepatopa 18 m (59 ¢pT1), GC-30312
M3amepuTtenbHbIn kabenb, kpacHbii 18 m (59 ¢T), GC-30322
MamepuTenbHbii kabenb, cuHuin 18 m (59 ¢T), GC-30332
USB - kabenb

MO ans Windows

Kerc ans TpaHCnopTUpoBKm

Cywmka ons kabenew

PykoBoacTBo no Skcnnyartauum

JononHutenbHbIe npuHagneXxHocTu

Habop ans kanubposku IDAX 300 AG-90010
HanpaeHuo/moky 200 B IDAX demo box IDB 300 ycTpowictBo Ans AG-90020
Yacmoma 0,1 MMy —-5ky [leMOHCTpaLMN
TpeﬁoBava K MK [ob6aBneHne 2 naMepuTensHOro kaHana AG-90200

- - (ycoBepLueHcTBOBaHUE Ha 3aBofe Ao IDAX 300S)

Onepauyuo+HHas cucmema Wmdpws 2000/ XP / Vista/ 7 Kabenb renepatopa, 9 M (30 dT) GC-30310
[Mpoyeccop Pentium 500 MI'y Measurement cable, 9 m (30 ¢T), KpacHblit GC-30320
OnepamusgHas namsims 512 M6 O3Y unu 6onee Measurement cable, 9 m (30 ¢T), cuHMIA GC-30330
UHmepgbelic USB 2.0 IDAX anst Windows SA-AG101
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info@pergam.ru, pergam.ru

MPOMBWANEHHOE U AUATHOCTUYECKOE OBOPYJAOBAHMWE
129085, MockBa, np-g OnbmuHcKoro, 3A

Ten.: (495) 775-75-25, dakc: (495) 616-66-14
CepBUCHbIN LLeHTP: pergam.ru/service
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