IMPOI'PAMMA JOINOJIHUTEJBHOI'O IPO®ECCHUOHAJIBHOI'O OBPA3OBAHMUSA

«O1eHKa TEXHUYECKOT0 COCTOSIHHUS H3MEPHUTEIbHBIX TPAHC(HOPMATOPOB M Y3JI0B CHIIOBBIX TpaHc(opmaTopoB 35-750

kB. AHanu3 uHpOpManuu 00 IKCILTyaTaIluK 3TOTO0 000PYIOBAHUS IKCIIEPTHO-TUATHOCTHYECKON CUCTEMON
"Ans0aTpoc'».

HaszBanue TEMbI, padaeja TEMbl

IKoi-Bo
4acoB

OlIeHKa TCXHHYCCKOI0o COCTOAHUSA TpaHC(l)OpMaTOpOB TOKAa M1 HANIPSZKCHUA

6 u

0030p CYIIECTBYIOIIMX METOJIOB THArHOCTHPOBAHUS H3MEPHUTEIBHBIX TpaHchopmaTopoB 35-750 kB u BhIABIIIEMBIC C HX
moMoIbio gedekTsr. OcoOEHHOCTH, JOCTOMHCTBA ¥ HEAOCTATKH METOHOB. CXeMa BEISBICHUS JEQEKTOB C
paHXHPOBAHUEM COBPEMEHHBIX METO/IOB AUArHOCTUPOBAHUS 10 AP (PEKTUBHOCTH U YyBCTBUTEILHOCTH K BUIAM
Je(heKTOB.
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1.2

CoBpeMeHHbIC OTeUECTBEHHBIC U 3apyOeKHbIE TEHICHIIUHN AUArHOCTHPOBAHUS H3MEPUTEIbHBIX TpaHC(HOpMaTOpoB.
(Bimouas 0630p cymectBytomeit HTI, MOK). PacimmpenHsIit Ha00p KOHTPOIUPYEMBIX ITApaMETPOB B UX TPEHIOB,
MPUMEHSEMBIi KCIIEPTaMH MIPU OLCHKE COCTOSHUSI U3MEPHUTENIbHBIX TPAHCPOPMATOPOB, B TOM YHCIIE HAOOP
JIMarHOCTHUYECKHX MapaMeTpoB, mpuMeHseMbIi okcriepramu DJIVC “Ansbatpoc”, mpu oreHke coctostamsi TT u TH.

1.3

Hosrle rpadnueckne u aHammTHYECKHE cIOCOOB! naeHTHGuKanuy Buna nospexaenus TT u TH Ha ocHOBe
XpomarorpaduuecKoro aHaJIu3a.

1.4

Hcnonp3oBaHue 4aCcTOTHBIX XapaKTCPUCTUK U3O0JANHUOHHBIX MaTCpHUAJIOB (DFR) JUIA OLICHKU BJIAaroCoACpKaHusz TBepHOﬁ
N30JII0UN. HpaKTI/IquKI/Ie ACIHEKTbI JUArHOCTUPOBAHUSA YaCTOTHBIMU METOAAMU - HCTOYHUKHU OIIMOOK U3MEpCHUS.

OlIeHKa TEXHUYECKOT0 COCTOSIHMSA Y3J10B CUJI0BBIX TpaHC(l)OpMaTOpOB

2.1

0030p CyIIECTBYIOLIMX METOIOB AMArHOCTHPOBAHMUS BHICOKOBOJIBTHBIX BBOJIOB CHJIOBBIX TpaHchopmaropos 110-750 kB u
BBISBJISIEMBIE C MX ITOMOLIBIO AedexTbl. OCOOEHHOCTH, JOCTOMHCTBA U HEJOCTATKH MeTO10B. CXeMa BBISIBICHHS 1e(EKTOB
C paH)XMPOBaHUEM COBPEMEHHBIX METO/IOB AMArHOCTHUPOBAHMUS 10 d3(PEKTUBHOCTU M YyBCTBUTEILHOCTH B 3aBUCUMOCTH
ot Buja aedekra.

2.2

CoBpeMeHHbIE OTeUECTBEHHBIE 1 3apyOeKHbIE TEHICHIMH IUarHOCTUPOBAaHUS BEICOKOBOJIBTHBIX BBOJIOB (BKJIOUast 0030p
cymectytomeit HTI, MOK). PacmmpeHHbIit HA00p KOHTPOIUPYEMBIX TApaMETPOB U MX TPCHIIOB, IPUMEHICMBIHA
SKCIEPTAMHU MPHU OIEHKE COCTOSHHS BEICOKOBOJIBTHBIX BBOJIOB, B TOM YHCJIe HAOOp TUArHOCTUYECKHX MAapaMeTpOB,
npuMeHsieMbld axcniepramMu DIV C “AnpbaTpoc”, MpH OleHKE COCTOSHUS BBOJIOB MAaCJISTHBIX BBIKIIOYATEIICH.
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2.3

Hosrie Fpaq)I/I‘IeCKI/Ie Y aHAJUTHYECKHE CITOCOOBI I/I,ZleHTI/I(l)I/IKaLII/II/I BUAa MOBPECIKACHHNA BEICOKOBOJIbTHBIX BBOAOB Ha
OCHOBC XpOMaTOFpaCbI/I‘IGCKOFO aHaJIn3a.

1g

2.4.

0030p CyIIECTBYIOMNX METOIOB AUATHOCTHPOBAHMS YCTPOICTB MEPEKITIOUCHNUS CHIIOBBIX TPAHC(OPMATOPOB U
BBIABIISIEMBIC C MIX MTOMOIIBIO Ae(eKThl. UyBCTBUTENFHOCTD ANArHOCTHYECKUX METOOB 10 BhIABICeHUIO nedextoB PITH u
[IEB. OnbIT npuMeHeHus TprOOpa KOHTPOIIS COCTOSIHHS KOHTAKTOB U coennHeHMd B PTTH BEICOKOBOJIBTHBIX CHIIOBBIX
TpaHchopMaTopoB Mapku «[aHUMe».

2.5

Juarnoctuposanue PITH ¢ momorpio aHamu3a pacCTBOPEHHBIX B Macie Ta3oB. Kputepuu olieHKH KOHTAKTOpa 1o
COOTHOIIIEHHIO Nap ra30B U MPEBHIIICHUIO PEerJIaMeHTUPOBAHHBIX 3HaUeHHUH (3apy0exHbiit onbiT 1 HUP paspaboTku
aBTOpoB). COBMECTHOE MIPUMEHEHHE 2-X METOAMK OolleHKH API' 11 yTOYHEHUS XapakTepa U CTEIICHN Pa3BUTHUS 1e(EKTOB
B n3buparene u npeauzdbupatene (HUP aBTopos).

lu

2.6

HoBble moixo/1bl K MHTEpIpeTaluy pe3yibratoB API' B MeTOIMUECKHX yKa3aHUIX MO TEXHUUECKOMY JIUarHOCTUPOBAHHIO
Pa3BUBAIOIIUXCS A€(EKTOB MACIOHAIIOJIHEHHOT'O BEICOKOBOJIBTHOT'O 3JIEKTPOOOOPYI0BAHNUS [0 PE3yIbTaTaM aHaIHu3a
ra3oB, PACTBOPEHHBIX B MUHEPAIbHOM TpaHcopmaropHoMm Macie» 2019 r (B3amen PI 153-34.0-46.302-00).
Oco0GeHHOCTH PHUMEHEHHUS HOBOI'O CTaHAApTa NIPH Ha3HaYeHHH nepuoaguaHocT APT™ 1 HazHayeHus onepauuit
TEXHUYECKOro 00CITYKHBaHMUS U PEMOHTA ISl CHIIOBBIX TPAHC(OPMATOPOB, U3MEPUTEIIBLHBIX TPAHCHOPMATOPOB U
BBICOKOBOJIGTHBIX BBOJIOB.
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TpanchopmaTopHoe macjio. Mapku. Cnioco0bl IPOM3BOACTBA. JKCILIyaTALMS.

16 4

3.1

Mapxku macen: kiacchl, cBoicTBa. CTpYKTYpHO-TPYIIIOBOM cocTaB. MoJIEKYISIpHBIN cocTaB. XUMHUYECKas CBA3b.
TexHostornu nosrydeHus TpaHcopMaTopHbIX Macel. JIOCTOMHCTBA M HEAOCTATKH PA3JIMYHBIX MApPOK Macedl.

2 4.

3.2

HOBC,HCHI/IG Macel B SKCIUTyaTaluu. PereHepauHH TpaHC(l)OpMaTOpHI)IX Macell, uX O4uTKa. Anamuz CYIIECTBYOIIUX
MCTOAOB OYMCTKH U 06OPYJIOBaHI/I$I. KpI/ITepI/II/I MIPUHATUA pGIHGHI/Iﬁ O BOCCTAHOBJICHHH, JOJIMBKAX, 3aMCHC MacCCJl.

3u.

3.3

CMenieHne pa3HbIX MapoK TpaHchopMaTopHBIX Macen. [IpaBmia cMemeHus 1 CyIecTByomue orpanudeHus. [Iporpammet
HCCJIeJOBAHMS IOTTYCTUMOCTH CMEIIICHUS U OIpeielieHus Tponopuuii Macen. [loBenenue cmeceit macen B paboraromiem
000pYIOBaHHH.

3.4

MeToapl HCIIBITAHUN TpaHC(POPMATOPHBIX Macedl.

35

[Tpumenenne ko3 purmenta Bepmana, ynensHOro 00bEMHOT0 COITPOTHBRIICHHNS, BIIATOCOIEPIKAHNS, KHCIOTHOTO YNCIIa 1
TaHTeHCa JUIEKTPUUECKHUX MTOTEPh MAaciia JUIsl OLIEHKU KadecTBa TpaHc(hopMaTOpHOro Macia. MHOronapaMeTpuyeckas
OIIEHKAa Macja ¢ y4eTOM B3aMMHOTO BIHMSHUS TIEPEUUCICHHBIX (PaKTOPOB.

3.6

B3aumoneiicTBue cucteMbl m3oJsiuu Oymara-macio. CoBpeMEeHHOe IOHUMAaHKE MIPOIIecca MUTPAIH BOJBI B CUCTEME
Oymara-macio. Vcmonbp3oBaHHe MapaMeTpoOB OTHOCHTEIHHOTO BIArOCOIEPIKaHUs Maciia U TOUYKU POCHI JIS
CBOEBPEMEHHOTO BbIOOpa HEOOXOAMMBIX IKCILTYyaTallHOHHBIX MEPOTPHUSITUH.

3.7.

OnTuyeckue XapaKTCpUCTUKHU MacJia. OTeYeCTBEHHEIE U 3apy6e>KHI)IC METO/JIbI KOHTPOJIA Ka4eCTBa TpaHC(i)OpMaTOpHOFO
Macjia, OCHOBAHHBIC Ha MapaMeTpax ONTHYICCKOTO KOHTPOJIA. 3(1)(1)6KTI/IBHOCTB HOBBIX ITapaMCTpPOB.




OneHka HAIEKHOCTH H3MEPHUTEILHBIX TPAHC(OPMATOPOB H Y3JI0B CHJI0BOI0 TpaHcdopMaTopa

4q

Amnanuz nospexxgaemoctu UT 35-750 kB B pazpese npousBoauTeneil, npuurH, MECT U BUHOBHUKOB noBpexaeHus TT u
TH, ocHOBaHHBII Ha CTATUCTUYECKOM MaTepHaie pa3padoTunkoB. ViHTeHcHBHOCTH noBpexaaemoct UT ¢ pasHbIM
CPOKOM 3KCIUTyaTaliH.
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4.2

Amnanuz TOBPEIKAACMOCTHU BbICOKOBOJIbTHBIX BBOAOB CUJIOBBIX TpaHC(i)OpMaTOpOB M MaCJISHBIX BBEIKJIIOYATENICH B paspese
HpOH3BOILHTeHCﬁ, OpUYrH, MECT HOBPCIKACHUSA U BUHOBHHUKOB, OCHOBAaHHEIN HAa CTATUCTHYECKOM Marepuajie
paBpa6OT‘-II/IKOB. MHTEHCUBHOCTH TMOBPECIKAAECMOCTH BBOAOB C pa3HbBIM CPOKOM Hapa6OTKI/I.

4.3

AHanu3 NoBpeXJACMOCTH MEPEKITIOYAIOIIAX YCTPOUCTB CHIIOBBIX TPaHC(HOPMATOPOB B pa3pe3e MPOU3BOAUTEICH, IPUIHH,
MECT MTOBPEXXCHHS M BHHOBHUKOB, OCHOBAaHHBIH HAa CTATUCTHIECKOM MaTepraie pa3paboTdynkoB. IHTEHCHBHOCTH
noBpexaaemocTd PITH ¢ pa3HBIM CpoKOM 3KCIITyaTaluu.

Hcnonb30BaHue IKCIIEPTHOI CHCTEMBI B aHAJIN3€ TEXHUKO-IKOHOMUHYECKOT0 COCTOSIHUS MapKa
3JIEKTPO00OPYT0BAHMS

23 4

5.1

OTtpaboTka coBpeMeHHbIX npnuémoB auaraoctupoBanmst UT ¢ momomsio 3IMC “Anpbatpoc” ¢ MaKCUMaIIbHBIM
HCTIONIB30BAaHIEM BHIOB aHaIN3a HHPOPMAIMU Ha pealbHBIX IpuMepax. PaccMoTpeHne TMHAMUKY Pa3BUTHSA
MOBPEXICHNH 1 AEHCTBUI NepcoHaIa o 0OHAPYKEHUIO U YCTPAHEHHMIO Ie(eKTa Ha peabHBIX IpUMepax: pa3ouparorcs
xapakTepHble moBpexaeHus TT u TH, Tunmmaabie ommoOKH, JomycKaeMble TIEPCOHAIOM MIPH 3aHECEHUH OTICPATHBHON U
nacrnopTHOW MH(pOPMAIMH, a TaKXkKe IpH aHaiuze coctostaus UT.

5.2

OTtpaboTKa COBpEMEHHBIX MPUEMOB JHATHOCTHPOBAHUS BRICOKOBOJIBTHHIX BBOJIOB U PITH ¢ momomsio 3JJUC
“AnpbaTpoc” ¢ MaKCUMAaJIbHBIM HCIIOJIh30BAHMEM BHJIOB aHAJIN3a HHPOPMAIIUHU HA peabHBIX MpuMepax. PaccmoTrpenue
JMUHAMUKHY Pa3BUTHUS MIOBPEKICHUI U ICHCTBHIA IEPCOHANA IO OOHAPYKCHHIO U YCTPAHCHUIO 1e(heKTa Ha peaTbHbBIX
npuMepax. Pa3ouparoTcst xapakTepHbIe MOBPEkKACHHUS Y3JI0B TpaHChopMaTopa, THIUIHBIC OIIHOKH, JOIYCKAeMbIS
MIEPCOHAJIOM MPH 3aHECCHHUH OTICPATUBHON M MACTIOPTHOM MH(POPMAIIMH, a TAKXKE NMPH aHAJIN3E COCTOsHUs BBOJI0B U PITH.

5.3

HagBrixu ananu3sa napka UT, crodmiero Ha KOHTPOJIE B pa3pe3e BUAOB H3MEPEHUH, CTEIICHH Pa3BUTUS TIOBPEXKACHUS,
CTPYKTYPHBIX €AMHUI Ipexnpusatys, TunoB T u npuMeHeHus pa3nuyHbIX HA00OPOB KPUTEPUEB OLICHKH KOHTPOIHPYEMbIX
rapaMeTpoB. AyIUT Ka4ecTBa M3MEPEHUH 1 JUAarHOCTHUYECKHUX MPOLEAYp, IPOBOANMBIX IIEPCOHAIOM. AHAJIN3 3aTpaT Ha
9KCIITYaTaIHI0 000PYI0BaHHUS.

5.4

CpaBHUTEBHBIN aHATN3 OTEYECTBEHHBIX U 3apyOEKHBIX METOUK pamkupoBanus UT Mo TEXHUIECKOMY COCTOSHHUIO U
OIICHOK PUCKA UX OTKa30B. MEHEIIKMEHT PUCKOB OTKA30B 3JIEKTPOOOOPYI0BaHHS (MEXK/yHAPOJHBIC H OTCUECTBEHHbIC
CTaHAapThl). AHAIN3 OTEUECTBEHHBIX U 3apyOCIKHBIX METOAUK OLICHOK PHCKa 0TKa30B (0000IIeH e 110 MaTepuaiam
3apyOeIKHBIX KOHPEPEHIINH).
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5.5

PaccmoTpenue anroputMa BEIOOpa 04epEMHOCTH OTIepaliii TeX0O0CTy)KHBaHUSI H PEMOHTA C YISTOM HHICKCA
TexHnueckoro coctosiuusi T u BEICOKOBOJIBTHBIX BBOJIOB, peanu3oBanHoro B DJIMC. Hactpoiiku I10.

5.6

HoBele crangapTsl popM MpoToKoIoB n3MepeHnii. OTpakeHne MaKCUMyMa aHAITUTHYeCKOW HH(POPMaK 1 TpeOOBaHMs
Duepronamzopa. Hactpoiika Gpopmbl mpoTokosa omeHkd Tex. coctosuus UT u BBO0B. Bo3M0OXKHOCTH HACTPOHKHU
cucreMbl Ha ocobeHHocTH (rnana. OcoOeHHOCTH PabOThI CO CIPABOYHUKAMHU, B T.4. CPEJICTB U3MEPEHHH U
B3aMMO3aMEHSIEMOCTH BBOJIOB.

24

5.7

Iepuomuunocts ucnbitanuit UT u y3moe CT cormacHo CTO 34.01-23.1-001-2017 «O0BbEM 1 HOPMBI HCITBITAHHIA
3eKTpoodopynoBanus»). OcoOEHHOCTH pekrMa aBTOMAaTUYECKON BEPCTKHU TUIaHa UCTIBITaHU o6opynoBanus B DMC
«Anp0aTpocy, peJakTUpOBaHUe OMOIMOTEKN MEPUOANYHOCTH N3MepeHuil. OnTumMu3zanus Habopa He0OX0IUMbIX
W3MEPEHUH W UX IePUOJUIHOCTH.

149

5.8

Opranuzanust ”HPOPMAILIMOHHBIX TIOTOKOB 00 SKCIUTYyaTAILMH 3JIEKTPOOOOPYIOBAHHS MEKTY CITyKOaMH,
IIPOM3BOJICTBEHHBIMH OTACJICHUSAMH U yIpaBIeHHEM MpeanpusiTis. CHHXpOHU3aINU aBTOMAaTHIECKOro 0OMeHa
nHpopmanuei Mex 1y yrpasieHHeM U GUIHATIaMH C TIOMOIIBIO 331aBa€MOT0 PacIliCaHus U APYrue HACTPOHKHI
otaenasHoro Moaynst DANC «TpaHcasTopy.

TexH010TrNH H3rOTOBJIEHHSI N3MEPUTEJIbHBIX TPaHC)OPMATOPOB

154

6.1

COBpeMeHHHC TCXHOJIOT'MH U3IrOTOBJICHUS I/IT, TTOBBIIIAIOIINE UX peCypcC.

4q

6.2

BXO,I[HOI7[ KOHTPOJIb Ka4€CTBAa MATCPHUAJIOB. KOHTpOJ'IL CO6.]'IIO,I[6HI/I$I TCXHOJIOI'MH U3IOTOBJICHUA. HpI/IéMOC,I[aTO‘IHLIG
HCHBITAHWS U CIICHUAJIbHBIC METOAbl KOHTPOJISA, IPUMCHICMBIC HA 3aBOJIC.

4yq

6.3

0030p MaTepuaioB KoHpepeH i mo skcruryararuu UT u y31moB cuiioBeix TparchopmaTopoB 35-750 kB 3a mocnenaue 3
roja (Marepuaisl Oy IyT po3gaHsl yuacTHHKaM Ha CD).

Tu

nTOoro
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