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Mpeancnosue

1 PABPABOTAH ®epgepasnbHbiM rocyfapCTBEHHbIM OHOKETHbIM 06pa3oBaTesibHbIM YUpexaeHnem
BbICLLIEro NpogeccnoHanbHOro o6pasoBaHns «MOCKOBCKWIA FOCYAapCTBEHHbIV YHUBEpPCUTET NyTeli coobluye-
Hua imnepatopa Hukonas l» (MIYNc (MUAT))

2 BHECEH TexHn4eckum KOMMTETOM no cTaHgapTusaumm TK 45 «)KenesHo40poXKHbI TpaHCNOPT»

3 YTBEP)X/AEH W BBEJEH B AEWCTBWE Mpukasom dPepepanbHOro areHTcTBa Mo TeXHUYECKOMY
perynnpoBaHuio n Metponoruu ot 14 ceHTa6ps 2017 r. Ne 1102-cT

4 BBEJAEH BIMEPBbIE

defiepasibHOE areHTCTBO N0 TEXHUYECKOMY PeryimpoBaHuio v METPO/IOrMI He HECET OTBETCTBEHHOCTM
3a MaTeHTHYI YWUCTOTY HacTosllero craHgapTa. MaTeHToo6/MaAaTeNlb MOXET 3afBUTb O CBOMX MNpasax
HanpasuTb B PeflepanbHOe areHTCTBO M0 TEXHUYECKOMY PEry/IMPOBaHMI0 U METPOOrMKN apryMeHTUPOBaHHOE
NPeAnoXeHMe 0 BHECEHUM B HACTOSWMIA CTaHAAPT MOMPaBKM ANA yKasaHWs MHMOPMAaLUM O HaMuUu B
cTaHAapTe 06LEKTOB NaTeHTHOro Npasa v nateHToo6nagarene

Mpasuna npYMeHeHns HacTOsILLero cTaHAapTa ycTaHOoB/EeHbl B CTaTbe 26 ®efjlepanbHOro 3akoHa
0T 29 mioHA 2015 1. Ne 162-93 «O cTaHgapTusauum B Poccuiickoih ®egepavnuu». MiHchopmauns 06 usmeHe-
HUAX K HacTosiLeMy cTaHgapTy nybnukyeTCcA B XKerogHom (no cCocTOSHUI0 Ha 1SHBaps TeKyLWwero roga)
MHopMaLMOHHOMYKa3aTe e «HauvoHanbHble CTaHaapThi». a 0huLMaNbHbIA TEeKCT U3MEHEHW nnonpa-
BOK — B €XEMeCAYHOM WH(OpPMaUMOHHOM ykasaTene «HauuoHanbHble CTaHhapThbi». B cnyyae nBpB-
cMOTpa (3aMeHbl) UM OTMEHbl HAcCTOALWEro cTaHAapTa CoOTBeTCTBYyWLWee yBedoM/eHne byaeT
ony6/MKOBaHO B GvKailLeM BbIMyCKe €XEeMeCAYHOro MHOPMaLMOHHOro ykasaTens «HauuoHanbHble
cTaHgapTbi». CooTBeTCTBYyLWas VHpopMaums, yBefoMNeHne W TeKCThbl pasMelialoTca Takke B
WHChOpMaLMOHHONM cucTemMe 06LLero Nosb30BaHNa — Ha ohuLManbHOM caiiTe defepasbHOro areHTCcTBa
N0 TEeXHNYECKOMY perympoBaHnio U MeTPonornm B ceTu VIHTepHeT (Www.gost.rn)

© CraHpapTuHhopm. 2017

HacToawwii ctaHAapT He MOXeT GbiTb MOIHOCTLIO UM YAaCTUYHO BOCMPOU3BEAEH, TUPAXMPOBaH U pac-
MPOCTpaHEH B KAYECTBE O(IMLMANBLHOTO U3AaHus 6e3 paspeLleHns ®efepanbHOro areHTcTBa No TEXHUYECKo-
My perysimpoBaHuio 1 MeTposiorum
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HALWOHANDBbHGLIN CTAHAOAPT POCCUNCKOR GENOEPAL WM

METO /bl NCMbITAHWA OBBEKTOB XXEIE3HOLOPOXHOIO TPAHCIMOPTA
B LENAX NPOANEHNA HASHAYEHHOIO CPOKA C/TYXXbBbI

YacTtp 1

Cunosble TpaHcopmMaTopbl 1 aBTOTpaHCOPMaTOpPbl TATOBbIX MOACTAHLMIA,
TpaHCOPMaTOPHbIX NOACTAHLUUIA N NMUMHENHBIX YCTPONCTB TArOBOT0O 3/1€KTPOCHAGXKEHMUA
XenesHow goporun

The raihvay transport objects testing methods of prolongation operating cycle. Part 1.
Power transformers and auto transformers for railway power substations, transform substations
and power supply linear devices

faTtaBBejeHna — 2018— 04— 01

1 O6nacTtb NMpUMEHEHMSA

HacToswwii cTaHAapT pacnpocTpaHseTcs Ha Mac/saHble CUNOBblE TPAHCGOPMATOPbl 1 aBTOTpPaHctop-
maTtopbl (fanee — TpaHcopMaTopbl) TATOBbIX NOACTaHLUMIA, TPAHCOPMATOPHbIX NOACTAHLUUA 1 IMHENRHbIX
YCTPOWCTB TArOBOr0O 3/1€KTPOCHAGXEHWSA XeNe3Hol JOporn 1 ycTaHaBAnBaeT MeTOAbl UX UCNbITAHWUIA B Liensix
OLLEHKM MX TEXHMYECKOro COCTOAHMA. CTaHAapT MOXeT 6biTb MCMOMb30BaH AN UCTbITAHWIA, NMPOBOAUMbIX
B Lie1IsiX Ha3Ha4YeHWs HOBOTO CPOKa CyXObl.

2 HopmaTuBHbIE CCbISIKK

B HacToALleM cTaHfapTe UCNO/b30BaHbl HOPMaTUBHbIE CChINIKW Ha cnefytolmne ctaHaapTbl:

FOCT 12.1.044—89 CucTtema cTaHgapToB 6e3onacHocTy Tpyga. [0oXXapoB3pbiBOONACHOCTb BELLECTB
1 maTepunanos. HomeHknaTypa nokasaTtenei n MeToAbl X onpefeneHuns

FOCT 982—80 Macna TpaHchopMaTopHble. TeXHUYECcKMe yCnoBus

FOCT 3484.1—88 TpaHctopmMaTopbl cuioBble. MeToAbl 3N1EKTPOMArHUTHbBIX UCMIbITAHWIA

FOCT 3484.3—88 TpaHcthopmaTopsl cunoBble. MeToabl U3MepeHuii AN3NEeKTPUYECKNX napameTpoB
n3onaumm

FOCT 5985—79 HedTenpoaykTbl. MeTog onpeaeneHns KUCAOTHOCTU U KUCNIOTHOTO Ymcna

FOCT 6307—75 Hedtenpopyktbl. MeTop onpefeneHns Hannumsa BOAOPACTBOPUMBIX KUCNOT U
wenoyen

FOCT 6356— 75 HedTenpogykTbl. MeTog onpegeneHuns TemnepaTypbl BCMbILWKN B 3aKPbITOM TUre

FOCT 6370— 83 HedhTb, HedhTeNpoAYKThI U NpUcagkn. MeTos onpeaeneHns MexaHU4Yeckmx npumecei

FOCT 6581—75 MaTtepuanbl 3/1eKTPOU30/IALNOHHbIE XUAKME. MeToAbl 31eKTPUYECKMX UCTIbITAHWNIA

FOCT 7822—75 Macna HedhTAHble. MeTog onpeseneHns pacTBOPEHHON BoAbI

FOCT 9105—74 Uennionosa. MetosonpeseneHns cpefHeli cTeneHn nonnuMepusannm

FOCT 11362—96 HedTenpoAyKTbl Y CMa304Hble Matepuanbl. Yucno HeliTpanm3aumn. MeTog noTeH-
LMOMEeTPUYECKOro TUTPOBaHUSA

FOCT 11677—85 TpaHcdopmaTopbl cunoBble. ObLMe TeXHUYEeCKre ycnoBus

FOCT 15150—69 MalwuHbl, Nprubopbl U Apyrme TeXHUYeckne n3genns. VIcnonHeHns Ana pasinydHbix
KNMMaTMyeckux paioHoB. Karteropuu, ycnoBusi akcnayatauun, XpaHeHUs U TPaHCNOPTUPOBAHUS B 4acTu
BO3/eNCTBUA KNMMaTUYeCcKnx akTopoB BHeLLHel cpefpl

FOCT 16110 TpaHcopmaTopbl cuNoBble. TepMUHbI U ONpeaeneHns

N3paHne ohmumnanbHoe
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FOCT 16504 CucTema rocypapCTBEHHbIX WCMbITAHUA NpoayKuun. cnblTaHua U KOHTPOMb KayecTsa
npoAykummn. OCHOBHbIe TEPMUHBI 1 ONpefeneHuns

FOCT 17216 YucToTa NpoMbllLeHHas. Knaccbl YACTOTbI XUAKOCTeR

FOCT 20287 HedTenpoaykTbl. MeToAbl onpefeneHns TemnepaTyp TeKy4yecTu 1 3acTbiBaHUSA

FOCT 21023—75 TpaHcthopmaTopbl cunoBble. MeTobl U3MEPEHUI XapaKTepPUCTUK YaCTUUHbIX pas-
PAA0B NPU NCMLITAHNAX HAMPSXXEHNEeM NPOMBbILLIEHHON YacTOThI

FOCT 22756—77 TpaHccopmatopbl (CUIOBbIE M HAMPSHXKEHUS) W peakTopbl. MeToAbl UCNbITaHW
3N1EeKTPNYECKO NPOYHOCTN N30NALMUN

FOCT 26703 XpomaTtorpadbl aHanuTuyeckue rasosble. Obuime TexHNn4eckue TpeboBaHMA U METOAbI
ucnblTaHWiA

FOCT 32192 HapgeXHOCTb B XeNe3HOLOPOXHOoI TexHuke. OCHOBHblE MOHATMA. TepMuHbI U onpeje-
neHus

FOCT 32895 3nekTpucunkaumsa na1eKTPOCHaBXeHNE Xene3HbIX 4opor. TOPMUHbI nonpeseneHns

FOCT IEC 61198—2014 Macna v30n5UnOHHbIe HedpTAHble. MeToAbl onpegenexHus 2-pypdypona un
POACTBEHHbIX COEMHEHWI

FOCT P 8.568 locygapcTBeHHasi cuctema obecnevyeHus eAUHCTBa M3MEPEHUA. ATTecTaumsa ncnbiTa-
TenbHOro o6opyaoBaHus. OCHOBHbIE NOMOXEHUS

NMpumevyaHune — Mpu NONL30BAHUN HACTOSWMUM CTAHAAPTOM LLefiecooGpa3Ho NPOBEPUTL eiicTBUE CCbINOY-
HblX CTAaHAAapTOB B WH(pOPMAaLMOHHOW cucTeme O6LWEro MONb30BaHWS — Ha oduuManbHOM caiiTe ®egepanbHOro
areHTCTBa MO TEXHUYECKOMY PEerynNupoBaHU U METPONOrUN B ceTU MHTEPHET U/IN NO €XETrof4HOMY WH(OPMALUOHHOMY
yKasaTenio «HayuoHa bHble CTAHAAPThI», KOTOPbLIA 0Ny6/1MKOBAH N0 COCTOSHUIO HA 1 sHBAps TeKylero roga, U no Beinyc-
KaM eXXxeMeCcsayHOro MHPOPMaLMOHHOTO yKasaTens «HauMoHanbHble CTaHAAPThl* 3a TeKYLW Wi ro4. ECNn 3aMeHeH CCbiNnoy-
HbIl cTaHJapT, Ha KOTOPbIA faHa HeAaTWpPOBaHHAS CCbi/iKa, TO PEKOMEHAYETCS UCMONb30BaTb AEWCTBYIOLW YO BEPCUIO
3TOro cTaHAapTac y4eTOM BCEX BHECEHHbIX B/AaHHYI0 BEPCUIO M3MEHEHWNI . ECIN 3aMeHeH CCbIIOYHbIN cTaHfapT, Ha KOTO-
pbii faHa faTMpoBaHHAas CCbifKa, TO PEKOMEH/AYETCS NCNONb30BaTh BEPCUIO 3TOr0O CTaHAAPTa C yKa3aHHbIM Bbille roAoM
yTBEPXAEHUSA (NPUHATUA). ECAN nocne yTBEPXAEHUS HACTOAWEro cTaHAapTa B CCbINOYHbIA CTaH[apT, Ha KOTOPLIA AaHa
[aTUpOBaHHAN CCbi/iKa, BHECEHO U3MEHEHMWE, 3aTparmBatlyee NONOXEHUE, HA KOTOPOe AaHa CCbi/Ka, TO 3TO NONOXEHUE
peKoOMeHAyeTCs NPUMEHATL 63 yyeTaJaHHOTO U3MeHEeHUA. ECAN CCbINOYHbI CTaHAApPT OTMEHEH 6e33aMeHbl, TO NOMOXE-
HUE. B KOTOPOM JaHa CCbi/IKa Ha HEro, PeKOMEHAYeTCA MPUMEHATL B YaCTU, HE 3aTparnBat el aTy CCbiNKY.

3 TepMUHbLI N onpepgeneHns

B HacToAweMm cTaHfapTe npuMeHeHbl TepMuHbl no NTOCT 16110, FOCT 16504. TOCT 32192 un
FOCT 32895.

4 MeTogabl UCNbITAHWNN

4.1 O6wme TpeboBaHNA NTpeboBaHNs 6e30NacHOCTU

4.1.1 WcnblTaHUs TpaHC(OpPMaTopoB B LesIaX NPOAJeHUss Ha3HAYEHHOr0 CPOoKa CY>X0bl BbINOMHAT B
nocnefoBaTeIbHOCTU:
ncnbiTaHMA Macna us 6aka TpaHcopmarTopa:

- MCMbITaHMA Macsa u3 6aka KOHTaKTOPOB YCTPOCTBA NEPEK/TIOYEHNS OTBETB/IEHU 0OMOTOK;

- UCMbITAHUS Macna 13 Mac/I0Hano/IHEHHbIX BBOAOB;

- OLeHKa BNaXKHOCTU TBEPA,0M N30MALMK;

- U3MepeHue NoTepb Y TOKa X0N0CTOro Xo4a;

- N3MepeHne conpoTUBAEHNst 06MOTOK NMOCTOSSHHOMY TOKY;

- U3MepeHue NoTepb U HaNPsXKEeHNSE KOPOTKOrO 3aMblKaHUS;

- U3MepeHune xapakTepmcTUK YaCTUYHbIX Pa3psAaa0B B U30NALMUN;

- U3MepeHune AM3NIeKTPUYECKMX NapaMeTpPoB N30NSALNN;

- UCNbITAHNA 3NEKTPUYECKOW MPOYHOCTU N30NALMUN;

- MCMbITaHWA 6YMaXKHOWN 3015411 06MOTOK.

4.1.2 WcnbiTaHusa, nepeyncneHHble B4.1.1. BbINONHAT Ha BbIBEAEHHOM 13 paboThbl TpaHcopmaTope.
Mpu NOAroTOBKE W BbIMO/HEHWM UCMbITAHUIA cob6N0Aal0T Tpe6oBaHMA 6e30MacHOCTY B COOTBETCTBUY C NMpaBu-
namMu no oxpaHe TpyAa npu aKcnayaTauum aNeKTpoycTaHoBOK (1] n HopMaTUBHLIMY 4OKYMEHTaMW Blagenbua
YKeNe3HOL0POXHO! UH(PACTPYKTYpbI.

4.1.3 Bce BMAbl MCNbITaHWA NPOBOAAT MPW HOPMasbHbIX 3HAYEHUSX KIMMaTUYecKux (hakTopoB MO
FOCT 15150 (nyHkT 3.15).

2
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4.1.4 CpeacTBa M3MepeHuid, NpYMeHsiemMble MpU UCTbITAHUSAX, JO/DKHbI 6biITh BKIOUEHbI B [ocyaap-

CTBEHHbIV peecTp CPeACTB U3MEPEHNUIA, MOBEPEHbBI (KANMOPOBaHbl) U UMETH OTMETKM B (hopMynsapax (nacnop-
Tax). noATBePXAaroLLne ux NpUrogHOCTb KMPUMEHEHUIO.

O6opyaoBaHne, UCMONb3YEMOE A1 UCMbITAHWIA, [LONXKHO ObITb aTTecToBaHo No FOCT P 8.568 v npose-
peHo Ha paboTOCNOCO6GHOCTb.

4.2 WcnbiTaHUA macna ns 6aka TpaHcopmaTtopa

4.2.1 OT6op Macna AN UCMbITAHUIA NPON3BOAAT HE MeHee YeM vepe3 1 CcyTKM nocne Toro, kak TpaHc-
thopmaTtop npopaboTan c TemnepaTtypoi He Huxe 75 °C. [N KOHTPONA TemnepaTypbl UCNO/b3YIOT AaTUNKK
TemnepaTtypbl, ABNSIOLNECH YACTbIO KOHCTPYKLMM TpaHcopmaTopa, UM TEPMOMETPbI C LIEHOW AeneHns He
meHee 1 °C nnpegenom gonyckaemoi abconoTHON norpelwHocT He Boiwe i 0,5 °C.

4.2.2 CocTaB nokasaTtesieil, Ha COOTBETCTBME KOTOPbIM MPOBOAAT MUCMbITAHME Macna u3 6aka TpaHc-
thopmaTopa, MeToAbl UCMIbITAHWI Y TPebOoBaHUS KOLeHKe pe3yibTaToB UCMbITaHWli NpuBefeHbl B Tabnuue 1.

McnbiTaHna no ctpokam 1—5 BbINONHAIOT 418 TPAHCOPMaTOPOB C BbICLLIMM Hanps>keHnem Ao 35 kB. no
cTpokam 1— 10 — fgna TpaHcopMaTopoB C BbICWIMM HanpskeHnem 110 kB un 220 kB. no cTpoke 11 — ans
TpaHcdOopmMaTopOoB C BbICILINM Hanps>keHnem A0 15 kKB Mo HOCTbI0 Bbiwe 1000 KB A 1 € BbICLUIMM HaMPAXeHU-
em Bbllwe 15 KB He3aBUCMMO OT MOLLHOCTMK.

4.2.3 Pe3ynbTaTbl UCMbITAHWSA CUNTAIOT MONOXKUTENBbHBIMU, EC/TN 3HAYEHUS BCEX NOKa3aTene HaxoaaT-
cA B Npefenax, ykasaHHbIx B Tabnuue 1. Ecnu 3HauyeHne xoTsa 6Gbl OJHOro M3 nokasatefiel HaXoAWUTCS BHe
npefenos, ykasaHHbIX B Tabnuue 1, To ucnbiTaHMA NpekpaLaT 1 TpaHcopmMaTop CUATAOT HEMPUTOAHBIM K
NpoA/IeHNI0 Ha3HAYEHHOTO CPOKa CNYX6bl.

4.3 McnblTaHus Macna 13 6aka KOHTAKTOPOB YCTPOIiCTBA NePeKIYeHUst OTBETBEHU I 06MOTOK

4.3.1 Y Macna 13 6aka KOHTaKTOpPOB YCTPOMCTBA MEPEK/OYUEHNsI OTBETB/IEHU 0GMOTOK onpeaensioT

nNpo6uBHOe HanpshkeHne. MeToA UCMbITaHWI aHaNorMyYeH N310XXeHHOMY B cTpoke 1 Tabnumubl 1.

Ta6nuuya 1— CocTaB nokasaTeneil, Ha COOTBETCTBME KOTOPbIM MPOBOANAT UCNbITaHWe Macna U3 6aka TpaHchopma-
TOpa. METOAbl UCNbITAHWI U TPe6OBaHUSA K OLEHKE Pe3ynbTaToB UCMbITAHUN

Ccbl/lka Ha HOPMaTUBHBIi Boicwee HanpsXeHue. KB.
NpepensHo
[LOKYMEHT, B XOTOPOM VAN KOHCTPYKTUBHbIE
HanmmeHoBaHue nokasaTtesnn o [0ONYCTUMOE 3HayeHune
npuBejeH MeToj UcnbiTaHuii 0cobeHHOCTH
o nokasatens
VN N3MepeHnii TpaHctopmaTopa
1 Mpo6uBHOE HanpsXXeHUe, He MeHee Ao 15 20 kB
rocT 6581 (pasgen 4) Ce. 15 fo 35 Bk, 25 kB
Ce. 35 go 150 BKAKOY. 40 kB
Cs. 150 o 220 BKANOMY. 60 kB
2 KucnoTHoe uucno, He 6onee FoOCT 5985 N 6oe 0.10 wmr/r

(pa3gens 1— 4} >

3 TemnepaTypa BCMblIWKWN B 3aKPbITOM FOCT 12.1.044 Nwboe 125 *C
TUrne, He HMXe (nogpasgen 4.4)r*
4 BnarocofepXxaHue. He 6onee TpaHchopmaTopsl c 0.0025 % wmacchl

NNeHo4YHoW u as3oTHOW wnu 25 /T
FOCT 7822 3aumtamm macne

(paspensl 1—4)
Mpoune TpaHchopma- 0.0030 % macchl

TOpbI nnun 30 r/T
5 Knacc uuctotel no FOCT 17216. He FOCT 6370 Nwboe 13
Bbllle (pa3pens 1—4)
6 TaHreHc yrna AnaneKTpuUyeckunx no- FrOCT 6581 (pasgen 2) No6oe 5%
Tepb npu 90 °C. He Gonee mnn rOCT 982 (nyHKT 5.5)
7 CopepxaHue BOAOPACTBOPUMbBIX rocT 6307 Nwb6oe 0,030 % macchl
KUCNOT u wenoueit, He 6onee (paspensl 1—4)
8 CopepxaHue aHTUOKUCNUTENbHONA MeToaunka (2)J| No6oe 0,10 % maccel

npucagkun, He MmeHee
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OkoHuyaHue Tabnmybl 1

HanmeHoBaHue nokasaTens

CchifIKa Ha HOPMaTUBHbIN
OKYMEHT, a KOTOPOM

Bbicwee HanpsxeHue. KB.
VNN KOHCTPYKTUBHbIE

MpeaenbHo gonyctumoe

npuBejeH MeToa UCMbITaHUI 0CO6EHHOCTU 3HayeHune nokasarens
VN U3MepeHuii TpaHcthopmaTopa
9 TemnepaTypa 3acTbiBaHuWs (Tonbko [OCT 20287 Nw6oe Munyc 60 “C
ANS apKTUYECKUX Macen), He Bbille
10 lasocopepxaHue (Tonbko Anf N3mepeHns BbLINONHAWT  flo6oe 4.0 % ob6bema
TpaHcOpMaTOpPOB C MNJNIEHOYHOW 3a- aHaJIUTUYECKMM Tra3oBbIM
WwmnToil). He 6onee xpomaTtorpagom no
FOCT 26703 B cooTse-
TCTBUU C PYKOBOACTBOM
WA MeTOANKON Ha xpoma-
Torpag KOHKpeTHOoro Tuna
11 KoHueHTpa- Bogopoga <H2) 100 ppm
una pacTBOPEH-
HbIX rasos, He MeTaHa (CH<)
Bbille: auetuneHa (CZH2) Nw6oe 10 ppm
aTuneHa (C3lW) 100 ppm
MN3mepeHns BbINOAHAKT
ataHa (C3HB) 50 ppm
aHaNMTUYECKUM Ta30BbIM
xpomaTtorpagom no TpaHchopmaTtopsl c 500 ppm
FOCT 26703 B cooTBe- MNNEHOYHON U a30THON
okKcmnmpa yrnepoja TCTBUN C PYKOBOACTBOM 3aumtamm macna
(CO) UAn MeTOAMKO Ha xpoma- n
oyne TpaHchopma-
Torpat KOHKpeTHOro Tuna P P ®op 600 ppm
TOpbI
TpaHcchopmaTopsbl c 4000 ppm
NNEeHOYHOW u a3oTHON
yrnekucnoro rasa 3awuTamm macna
(CO)) Mpoune TpaHchopma- 8000 ppm
TOopbI

fonyckaeTca onpegenstb no FOCT 11362 (pasgens 4— 11).
2> lonyckaeTca onpegenatb no FOCT 6356 (pasgenst 1— 4).
a> [lonyckaeTca onpefenATb C MOMOUWbI0O aHaIMTMYeCKOro ra3oBoro xpomartorpada no FrOCT 26703 B cooTBeT-
CTBUM C PYKOBOACTBOM WM/M MeTOANKOW Ha XxpomaTorpad KOHKpPeTHOro Tuna.

4.3.2 Pe3ynbTathl UCMbITAHUA CYUTAKOT MOMIOXKUTENbHBLIMU, €CNIN 3HAYEHMNE Hp06M8HOF0 Hanps>xeHuna
cocTaBNfAeT He MeHee. KB:

25.0 .. B KOHTaKTOpax ¢ nsonsauueit Ha HanpsbxeHve 10 kB;

30.0 » » Ha HanpsxeHune 35 KB:

35.0 e, » » Ha HanpshkeHue 40 KB;

65.0 e » » Ha HanpsbkeHne 110 n 220 KkB.

Ecnun 3HauyeHune I'IpO6I/IBHOFO Hanps>xeHna MeHee ykazaHHOro, To UCnbiTaHUA NpekpallanT 1 Tpchq)op-
MaTop CYMUTaT HENPUTOAHbIM K NPOA/TIEHNIO Ha3HAYEHHOI 0 Cpoka Cﬂy)K6bI.

4.4 WcnblTaHMA Macsa U3 HerepmeTUYHbIX BBOAOB

4.4.1 Y macna u3 HerepmeTU4YHbIX BBOJOB ONpeaenstoT Bnarocogepxanme. Metog ncnbiTaHuii aHano-
rMYeH N3M0XKEHHOMY B CTpoke 4 Tabnuubl 1.

4.4.2 Pe3ynbTaTbl UCMbLITAHWIA CYMTAKOT MOMIOXMUTENbHBIMU, €CNM 3HAYeHWEe BNArocofepXaHusa He
npesbiwaeT 0,0030 % macchl unm 30 r/T. Ecnm 3HaveHWe Bnarocogep>xaHus 60ee ykazaHHOro, TO UCMbITAHUS
npekpawarnT 1 TpaHCopMaTop CUUTAIOT HEMPUTOAHbLIM K NPOAIEHNIO HA3HAYEHHOI 0 CPOKa CYXXObI.

4.5 OueHKa BMaXHOCTU TBEPLONA nsonayum

4.5.1 BnaXHOCTb TBEPAOW M30NALUN ONPEAENSIOT B CieAyOLWeM NopsakKe;

a) W3MepAT TaHreHC yrna AN3NeKTpuyYecknx noTepb N30NALMM MeXAy 06MoTKamu;

6) M3MepsAI0T TaHreHC yrna AnanekTpuyecknx noTepb macna;

B) onpejensioT TaHreHc yrna AnaneKTpuyecknx notepb TBEPAON N30naLmuu;
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r no fuarpaMmMe ma pucyHke 1. ucnosb3ys nNosiyyeHHoe no 4.5.2 3HaYeHWe TaHreHca yrna AnanekTpu-
YecKkux NoTepb TBepA0i U30MALMM U 3HAYEHUE TeMMEPATYPLI, NPY KOTOPOi 6b1/10 N3MEPEHO 3HAUEHNE TaHTeH-
ca yrnauaneKTpudeckmnx noTepb U3oNsALMu Mexay 06MoTKamu, ONpesensoT BNaXHOCTb TBep0oi U301sLnn.
V3MepeHus No nepevncneHnsiM a) 1 6) BLIMOTHAIOT Npu TeMMNepaType 06MOTOK M Macna, oTanyvatolleiics

He 60siee yem Ha 5 °C.
4.5.2 TaHreHcyrnaananekTpuyeckux notepb TBEPAOM N3015LMM tg 8N BLIYUCASIOT NO (hopmyne

tgSr = 9'S-K" 19" %. ®
K?

rpetgft— 3Ha4YeHne TaHreHca yrna U3NeKTpuyHeckKnx noTepb U3oNAUnn Mexay obmoTKamu, N3MepeHHoe

no4.5.1. nepeuncnetHue a). %;
tg,\, — 3HayeHne TaHreHca yrna AW3NEKTPUYECKNX noTepb Macna, usmepeHHoe no 4.5.1. nepeuuncne-

Hue a). %;
Kbiv Kr — KO3(h(hMLMEHTbI BAUAHWS TAHTEHCOB Yr/ia AN3NeKTPUYECKUX NOTEPb COOTBETCTBEHHO Macna uTeep-
[0l n3onauuu, onpegensembie no gopmynam (2) u (3) COOTBETCTBEHHO.

H=5,0%

H=4.0%

H=3.0%

H=2,0%

H=1.0%
H=0.5%

20 30 40 50 60 70 80 7.°C

PucyHok 1— [uarpamMma 3aBUCUMOCTM MEXAY TAHTEHCOM yria u3NeKTpuyecknx noTeps TBepaoil nsonauuu (tg tij),
TemnepaTypoi <) M BNaXXHOCTbI0 TBepAoi nsonauyum (H)

KoathhLMeHTbl BAUSIHAA TAaHTEHCOB YIia AU3/IEKTPUYECKUX NOTEPb COOTBETCTBEHHO Macna Ku n Teep-
L0V nsonsaumm KTBblYUCAAIOT Mo chopmynam:

Kbl= , (@)

ft = w(Qt ~iQl __
T (0, *UOu)U +Q,VT ®.10uL )
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rae Vy u Vjyj — KoadhULMeHThI 3aN0SIHEHMSA MPOMEXYTKa MeX Ay 06MOTKaMM HU3LErO U BbICLLIEro HanpshXKeHWii
TBEpAoi nsonauunelt (VT) n macnom (Ybl) N0 OKPYXHOCTM 06MOTOK, onpegensemMbie no opmy-
nam (4) n (5);

OTNOM — KO3(hPULMEHTbI 3aN0HEHUSA MPOMEXYTKA MeXAY 06MOTKaMMN HU3LWErO M BbICLLIEr0 Hanps>KeHwui
TBepaoii nsonauueii (QT)n macnom (QM) no pagmycy o06MOTOK, onpeaensieMbie no opmynam
®n(@;

a — OTHOLIEeHWe [N3NeKTPUYECKO NPOHULLAEMOCTN Mac/IONPONUTaHHON TBEPAO0A U30NALUN K An-
3N1eKTPNYECKON NPOHNLLAEMOCTHN Macna, NPUHUMaeMoe PaBHbIM 2.
KoathmumneHTbl 3an0HEHNA NPOMEXYTKa MeXAy 06MOTKaMN HU3LLIEro W BbICLUEr0 HaNpPs>XeHuin Teep-
foi nsonauvein Vynmacnom VMo OKPY>KHOCTM 06MOTOK BbIYMCAAIOT N0 (hopMynam:

= o 4

V = 5>

rae ST— cymMmapHas LWMpUHa Peek No cpefHel A/IMHE OKPYXXHOCTe 06MOTOK, MM.
SM— cymMmMapHOe pacCTosiHUE MeXAy peiikaMu no cpegHen AnnHe oKpy>KHoCTe 06MOTOK, MM.
Koagh(hLMeHTbl 3an0oHEHNS MPOMEXYTKA MeXy 06MOTKaMU HU3LLErO W BbICLIEro HanpshkeHuii TBep-
foi nonsuymeii OTmmacnom OM Mo paguycy 06MOTOK BbIYMCASIOT No hopMynam

= = ©
<l «e*»)
o.,= W )

a,

rae LT— cymmapHas TonwmHa 6apbepoB TBEPAON U30nauum mexay o6MoTKamu no paguycy;
LM— cymmapHas ToslMHa MacnisHbix 6apbepoB Mexay 06MOoTKaMu Nno paguycy.
MpaBnnbHOCTL pacyeTos no hopmynam (4)—(7) NpoBepPSAIOT N0 COOTHOLEHMAM

VT+W.-1. i
OoT - o,, = 1. 0)
KT+ Km=1. (10)

Mpu OTCYTCTBUM MHOPMALMK O PacnonoXeHU 06MOTOK fonyckaeTcs npuHuMaTt Ku =0.4 n K1=0.6.

453 Pe3ynbTaTbl OLEHKM CUMTAIOT NOMOXMUTE/bHBIMU, EC/IN 3HAYEHWE BNAXHOCTY TBEPAON U30nsaLMK
He npeBbilWaeT 4 %. Ec/y 3HaUeHWe BNaXHOCTU TBEPAO n30NsLum 60/1ee yKazaHHOro, TO UCTbITaHWUs NpeKpa-
LWaT U TPaHCHOPMaTOpP CUMTAKOT HEMPUTOAHBIM K NPOA/IEHUIO HA3HAYEHHOTO CPOKA CTYXGbI.

4.6 MN3MepeHne noTepb M TOKa XO/TOCTOTO Xo4a

4.6.1 WN3mepeHue nposogAT metogom no FOCT 3484.1 (pa3gen 6) Npy HOMUHANLHOM HanpPsXeHUn rno
TOW ke cxeme, Mo KOTOPOi NPon3BOANIOCE U3MEPEHNE Ha 3aBOJe-N3roToBUTeNe.

4.6.2 TlonydeHHble 3Ha4YeHUs NOTePb M TOKA XO/10CTOr0 X04a NCNONb3YIOT MPU OLLEHKE COCTOAHMA TpaHC-
hopmartopa npu nocneyoLwmx UCrbITaHUSX.

4.7 Vi3MepeHuWe conpoTUBAEHUSs 0GMOTOK MOCTOSHHOMY TOKY

4.7.1 W3mepeHue conpoTnB/eHNss 0OMOTOK MOCTOAHHOMY TOKY MPOU3BOAAT Ha BCEX OTBETBEHUSAX,
€C/In B3IKCMNyaTaluMoHHOM AOKYMEHTaUMM Ha TpaHCopmMaTop HeT ApYrux yKasaHuii, n ecnun nsa aToro He Tpe-
6yeTcs BblEMKW aKTUBHON YyacTu. MNepes n3mepeHMsaMy conpoTMBAEHUS 06MOTOK TpaHcopmMaTopoB, CHab-
XKEHHbIX YCTPONCTBAMU perynmpoBaHna HanpsHKeHus, cnegyeT Npovu3BeCcTM He MeHee Tpex MOJHbIX LMK/I0B
nepekntoYeHuns.

4.7.2 Metopg n3mepeHuii — nolOCT 3484.1 (pa3gen 4).

4.7.3 Pe3ynbTaTbl U3MEPEHUI CUNTAIOT MONOXKNTENBHBIMU, ECIN:

- yTpexdasHbIX TpaHCopMaTopoB 3HAYEHUSA CONPOTUBIIEHUSA OT/IMHAIOTCA He 6oJ1ee YeM Ha 2 % 0T 3Ha-
YEHWIA CONPOTUB/IEHNSA, NOMTYYEHHbIX HA COOTBETCTBYIOLLNX OTBETBIEHNAX APYTUX das;

- Yy 0aHO(ha3HbIX TpPAHCOPMAaTOPOB 3HAYEHMS COMPOTUBIEHUS HE OT/IMYAKOTCS OT 3HAYEHWI 3aBOACKMX
1 npeablAyLWwmnx n3MepeHuii.

Ecnn xoTsa 6bl 04HO M3 3TUX YC/I0BUIA HE BbINOMHAETCA, TO UCMbITAHWA NPeKpalialT 1 TpaHcopmaTop
CUMTAIOT HEMPUTOAHbIM KMPOASIEHNI0 HA3HAYEHHOI O CPOKa CYXKObI.

6
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4.8 MN3mepeHne noTepb M HANPSAXXEeHUSA KOPOTKOTNo 3aMblKaHna

4.8.1 YcnoBus MNpoOBefeHUs W3MEepeHUs MoTepb W HaNpPsHKeHUs KOPOTKOro 3aMblKaHus — Mo
FOCT 3484.1 (pa3gen 5).

4.8.2 licnonb3ys NonyyeHHble B pe3ynbTaTte N3MepeHunil 3Ha4eHs HanpshKeHNs KOPOTKOro 3aMblKaHNs,
no FOCT 11677 (nyHKT 3.3) onpefenstoT CONPOTUBEHNE KOPOTKOr0 3aMblKaHWA TpaHcdhopmaTopa.

4.8.3 Pe3ynbTaTbl U3BMEPEHUIA CUUTAKOT MOMTOXKUTENbHLIMW, €C/TN 3HAYEHUSI CONPOTUBIEHNSI KOPOTKOIO
3aMblKaHusa, onpeenieHHbie No 4.8.2, oTAMYalTCA OT 3HAYEHWUI, NOAYYEHHbIX MPU UCMbITAHUAX Ha 3aBoje-
n3rotoeutene. He 6onee yem Ha 3 %. Y TpexdasHbIX TpaHChopMaTopoBs, KPOMe TOro, 3Ha4eHNs ConpoTuee-
HMSI KOPOTKOTO 3aMblKaHMA Ha OCHOBHOM OTBETB/IEHWUW U HA 060MX KPaNHNX OTBETBNEHUAX, TAKXKE He AO/KHbI
oTnnyatbes 6onee yem Ha 3 %. Ecnuv oTnnume 6onee ykasaHHOro, TO UCNbITaHWA NpekpaLyalT nTpaHcdopma-
TOP CYUTAOT HEMPUTOAHbLIM K MPOAJIEHNI0 HA3HAYEHHOM0 CPOKa CNyXObI.

4.9 V3MepeHMe XapaKTepUCTUK YaCTUYHbIX Pa3psAA0B B U30NALUN

4.9.1 YcnoBus NpoBEAEHUS U3MEPEHUS XapaKTEPUCTUK YaCTUUHbIX Pa3psfoB B U30MSALUM U MeTOAbI
n3mepeHnii — no FOCT 21023 (pasgens! 1—5).

4.9.2 Pe3ynbTaTbl U3MEPEHUIi CHNTAIOTNON0XNTENbHBIMU. €CNIN MaKCMManbHOE 3HaYeHne KaxyLerocs
3apsja 4acTUYHbIX paspsaoB He npesbiwaeT 100 HKN. EcM makcMmanbHoe 3HayYeHne Kaxkyllerocs sapsga
YaCTUYHbIX pa3psgoB 60/iee yKazaHHOro, TO UCMbITaHNsA NpeKpaLaT 1 TpaHCOoPMaTop CHUTAOT HENPUTOA-
HbIM K NPOANEHNI0 HA3HAYEHHOT O CPOKa CNYX6bl.

4.10 N3mepeHne AN3NEKTPUYECKUX NapaMeTpoB U3onaummn

YcnoBusa npoBeAeHNs U3MEpPeHUs AMINeKTPUYeckux napameTpoB M30ASLUKU, METOAbl U3MepeHus u
TpeboBaHuA KoueHkKe pe3ynbtatoB — Mo FOCT 3484.3 (pa3genbl 1—7 v NpunoxeHue).

4.11 VicnbiTaHUA 31EKTPUYECKOW MPOYHOCTU N30AALUN

YcnoBus NpoBeAeHUst UCMbITAHUIA 3N1EKTPUYECKOW NPOYHOCTU U30NSLMKN, METOALI UCTbITaHWI 1 Tpe6o-
BaHMA KoLeHKe pesynbTatoB — no FOCT 22756 (pasgensl 1—3).

4.12 WcnbiTaHUA 6yMaXxKHOl N3015LMN 06MOTOK

4.12.1 WcnbiTaHUsa 6ymMmaxHoli nsonsaumm o6MoTOK MPOBOAAT HA COOTBETCTBME:!

- Mo cpejHei cTeneHn nonnMepusalmu;

- 1o cofepxaHunio pypaHoBbIX COeAUHEHNI B Macne.

4.12.2 CpefHioto cTeneHb nonumepumsauum éymarn onpegenstot no FOCT 9105 (pa3genst 1—5).

4.12.3 CopepxaHue (hypaHOBbIX coeAnHeHuii B macne onpegenstoT no FOCT IEC 61198 (pa3ge-
nbl 3— 11).

4.12.4 Pe3ynbTaTbl UCMbITAHNIA CHNTAIOT MONOXKUTENbHBIMW NPU OAHOBPEMEHHOM BbIMOMIHEHWUW cnegy-
0L WX YC/IOBWIA:

- CpefAHsAA cTeneHb nonumepusaumm Gymarn, onpefeneHHasa no 4.11.2. cocTaBfisieT He MeHee
250 eanHnL,;

- cofepXaHue hypaHOBbIX coeAuHeHul B macsie He npesbiwaeT 0,0015% macchl, BTOM uncne gpypdy-
pona He 6onee 0.0010 % macchl.

Ecnun xoTa 6bl 0OfHO 13 3TUX YCNOBWIA HE BbINONHAETCA, TO UCMbITAHUS NPeKpaLLaT 1 TpaHchopmaTop
CYMTAIOT HEMPUTOAHBIM K MPOASIEHNIO HA3HAYEHHOTO CPOKA CY>XObl.
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Bubnunorpadgus

1J MpaBuna no oxpaHe TpyAa nNpu 3KcnayaTtauuu 3/1eKTPOYCTaHOBOK, YTBEpPX/JeHHble npukasom MuHucrtepcrtsa
TpyAa v coumanbHOW 3awuTthl Poccuiickoih ®epgepayun ot 24 nionsa 2013 r. Ne 328m

(23 MeToanKa BbIMONHEHWS U3MepeHnii maccoBol gonm npucagkm «ArMAON-1» (2.6-gnbyTunnapakpeson) sobpas-
Lax MUHepanbHbIX 3HepreTnyecknx macen. CenpgetenbcTBo 06 atrectaymm K» 76-09 ot 17 Hoa6psa 2009 r., koa
pernctpaumun B defepanbHoOM peecTpe METOAUK M3MmepeHnin — ®P. 1.31.2010.08903
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Kniouesble cnoBa: CUI0BOI TpaHchopmaTop, aBToTpaHcopMaTop, TArosas NoAcTaHumMs, TpaHcdopmarTop-
Has noAcTaHuusl, IMHeliHOe YCTPOICTBO CUCTEMbI TATOBOrO 3/1IEKTPOCHAGXEHUs, Ha3HaUYeHHbI CPOK CNyX6bI,
UCMbITAHUS, U3MEPEHUsi, MOTEPM XOMIOCTOrO X043, NOTepy KOPOTKOrO 3aMblKaHWsi, AN3NEKTPUYECKIE NapamMeT-
pbl M30N1ALMKN, TEPMETUYHOCTL, 3MEKTPUUECKast NPOYHOCTb, YacTUYHbIE Pa3psabl, BNaXKHOCTb TBEPAON N30/5-
umMn. rasoBas xpomaTorpadgus, cteneHb NoMMepmsanumn, pypaHoBblie CoeanHeHus
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