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Mpeaucnosune

Llenu v npuHumnbl ctaHgapTnsauun B Poccuiickoin ®eaepauuu ycTaHoBNEeHbl ®efepanbHbIM 3aKOHOM
0T 27 pekabps 2002 r. No 184-93 «O TeXHMYECKOM perynvpoBaHum», a npasuia NpuMeHeHUss HaunoHabHbIX
cTtaHgapToB Poccuiickoii ®epgepaumm — FOCT P 1.0—2004 «CtaHgapTusauus B Poccuiickoli ®epepauun.
OCHOBHbIE NONOXEHUSA»

CBejeHusi o ctaHgapTte

1 NOATOTOBJIEH O6LwecTBOM C OrpaHMYeHHO OTBETCTBEHHOCTLIO «LIeHTp HOpMaTUBHO-TEXHUYEC-
KON AOKyMeHTaLumn «PernameHT» Ha OCHOBE COGCTBEHHOrO ayTEHTUYHOTO NepeBoa Ha PYCCKWIl A3blK MeX-
AyHapoHOro ctaHjapTa, yka3aHHoro B nyHkTe 4

2 BHECEH TexHn4yeckum KOMUTETOM Mo cTaHAapTu3aummn TK 45 «)XXene3Hog4opoxHbI TpaHcnopT»

3 YTBEPXJEH W BBEJEH B AENCTBWE [pukasom defepansHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuio n metponoruy ot 13 geka6bpsa 2011 r. Ne 1158-cT

4 HacToswmii cTaHfapT SABNSETCA MOANMDULMPOBAHHBIM N0 OTHOLLEHMIO K MEXAYHAapOAHOMY cTaHAap-
Ty MOK 60310:2004 «XXene3HoA0pPOXHbIl/i TpPAHCNOPT. TAroBbie TpaHCOPMaTOpbl Y UHAYKTOPbI NOABMXHOIO
coctaBa» (IEC 60310:2004 «Railway applications. Traction transformers and inductors on board rolling
stock») nyTeM BHECEHWSA TEXHUYECKUX OTK/IOHEHU, 06 bACHEHNE KOTOPbIX NPMBELEHO BO BBEAEHNMN K HACTOSA-
Lemy ctaHaapTy.

HanmeHoBaHVe HacToALWero ctaHgapTa U3MEHEHO OTHOCUTE/IbHO HaUMEHOBaHUA yKa3aHHOro Mexay-
HapogHoro ctaHgapTa Ana npusegeHus B coorsetctane ¢ FOCT P 1.5 (nyHkT 3.5).

B HacTosiweM cTaHfapTe UCKIOYEH TEKCT MeXAYHapoAHOro ctaHgapTa Ha dppaHuy3sckom s3bike (fr).

B HacToslem cTaHfapTe peann3oBaHbl TpeboBaHWA TeXHUMYecKoro pernameHta «O 6e30MacHOCTU
XeNe3HOA0POXHOro MOABMXHOIO cocTaBa» MPUMEHUTENIBHO K OOBEKTY TEexXHWYecKoro perynmposa-
HUA — peakTopam 1 peakTopHOMY 060pyA0BaHUIO A5 3/1EKTPOBO30B 1 3N1EKTPONOE30B, a Takke Tpebosa-
HMA TexXHW4Yeckoro pernameHta «O 6€30MacHOCTU BbICOKOCKOPOCTHOIO XXe/1e3HOAO0POXHOro TpaHcrnopTas
NPYMEHNTENbHO KOOBbEKTY TEXHUYECKOTO PeryiMpoBaHns — peaktopam 1 peakTopHoMy o60pyaoBaHuio Ans
Kene3HOA0P0XHOro NOABMXHOMO CocTaBa:

- nyHkTbl 9.2, 10.2. nogpasgensl 46.1.1—6.1.6 cogepxaT MAHUMaNbHO HeobxoAuMble TpeboBaHus
6e3onacHocTy;

- pasgen AB.5 yctaHaBnuBaeT npasuia oTbopa 06pasLoB AN Leneli NoATBEPXAEHNSA COOTBETCTBUSA:

- nyHkTbl 11.3.3—11.3.9. 6.2.1. pa3gen [6.4 ycTaHaBnuBalT MeTOAbl NPOBEPKA MUHMMATbHO HEO6-
XOAUMbIX TPe60BaHMn 6€30MacHOCTU 419 OCYLLEeCTBNEHNSA OLeHKN COOTBETCTBMUSA

5 BBEJEH BIEPBbIE

MHopmMauus 06 U3MEHEHMSAX K HACTOSILLLEMY CTaHAapTy Ny6ankyeTCsi B €XerofHo n3jaBaemMoMm
MH(OPMAaLMOHHOM yKasaTene «HaunoHabHble CTaH4apTbi». @ TEKCT U3MeHEeHUi 1 NONpaBoK — B exe-
MECSIUHO U3[aBaeMblX MH(OPMALMOHHBLIX yKazaTensax «HaunoHanbHble cTaHaapThi». B cnydae nepe-
cMOTpa (3aMeHbl) WM OTMeHbl HAcCTOsLWEero cTaHaapTa CoOOTBETCTBYylUEe yBegomieHe 6GyaeT
ony6MKOBaHO B eXXeMeCsiYHO 13aBaeMoM MH(OPMALMOHHOM yKazaTene «HauuoHanbHble CTaHAapThi».
CooTBeTCTBYyWLWAs UHhopMaLUs, yBEAOM/IEHNE ¥ TEKCT bl pasMellaloTca Takke B UHDOPMaLOHHO
cucTemMe 06LLero nofb3oBaHUs — Ha opmumanbHOM caliTe defepasibHOro areH TCTBa N0 TeXHUYECKoOMY
perynupoBaHvio U MeTPOOrUM B ce T IHTepHeT

© CtaHgapTuHgopm. 2013

HacToswuii cTaHAapT He MOXEeT 6bITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kKayecTBe ohuLManbHOro Usganus 6e3 paspelleHns ®efepasibHOro areHTCTBa No TEXHUYECKO-
MY perysimpoBaHuio 1 MeTposoriu
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BeBegeHve

B HacToAwWwmMiA cTaHAapT BKAOYEHbl AOMOMHUTENbHbIE MO OTHOLLIEHWIO K MeXAYHapoAHOMY CTaHaapTy
M3K 60310:2004 TpeboBaHus, oTpaxarLine noTpebHOCTN HaLMoHaIbHOI 3KOHOMUKKN Poccuiickoin degepa-
LN N OCOBEHHOCTM U3N0XEHNS HaLMOHabHbIX cTaHaapToB (B cooTBeTcTBUMM ¢ TOCT P 1.5), a MMEHHO:

- nepeodhopmieHbl pasgen «HopmaTuBHbIE CCbIIKU» C AONOSIHEHWEM €ro NePeYHeM CCbIJIOYHbIX HaLu-
OHasIbHbIX N MEXTOCY/JapCTBEHHbIX CTAHAAPTOB, UCMO/Ib30BAHHbLIX MPY YCTAHOBNEHWUW JOMNOSIHUTE bHbLIX TPe-
60BaHuli, 1 pasgen «TepMUHbI 1 ONpeLeneHns».

CTraHfapThbl, ONOHUTENbHO BK/IIOYEHHbIE B HACTOSLLMI CTaHAapT, BblAeneHbl B pasgene «Hopmatms-
Hbl€ CCbISIKU» MOYXXUPHBLIM KyPCUBOM.

CBefileHns1 0 COOTBETCTBUMN CCbINTIOYHbIX HALMOHANLHOIO U MEXroCyAapCTBEHHbIX CTaHAapPTOB MexXay-
HapoHbIM CTaHAapTam, UCNOJIb30BaHHbLIM B Ka4yecTBe CCbI0YHbIX B MOK 60310:2004. npusefeHbl B Npusio-
xeHun JA;

- BBe/leHbl [ONOIHUTE/IbHbIE MOJSIOKEHUA. DTN MOJSIOXKEHUA NpUBeAeHbl B AOMO/THUTENIbHOM MPUSIOXe-
HUn A6,

- BK/IOYEHbI JONONHUTENbHbIE cnoBa (hpasbl, cCbiiku). Mpy 3TOM AOMNOSTHUTENIbHbIE C/I0BA, BBEEH-
Hble 8 TeKCT HacToALero cTaHgapTa Ans yyeta B HeM NoTpPe6HOCTeN HaLUMOHaIbHOW 3KOHOMUKKN Poccuiickoi
defepaunn, BblgeneHbl NONYXMPHbIM KYPCUBOM, & 06 bACHEHNA MPUYNH MX BKIIOUYEHUS NPUBEAEHbI B CHOCKAX;

- BHECEeHbl TEXHWYECKME OTKNOHEHUS HemnocpefCTBEHHO B WCMO/b3yeMblil TEKCT B BUAE U3MEHEHUS
oTAenbHbIX hpas (CNoB, 3HauYeHWit NokasaTesneil, cCbiok), KOTOpble BbiAe/eHbl B TEKCTE KypcMBOM. BHece-
HMe yKa3aHHbIX TEXHWYECKNX OTK/IOHEHWUI HanpaB/ieHo Ha y4yeT oco6eHHOCTell 06bekTa cTaHAapTu3aumm,
XapakTepHbix Ans Poccuiickoit degepaunm, 1 LenecoobpasHoCTb UCNO/b30BaHNSA CCbIIOYHbIX HaLMOHaslb-
HbIX N MEXroCyfapCTBEHHbIX CTaHAAPTOB BMECTO CCbISIOYHbIX MeXAYyHapOoAHbIX CTaH4APTOB;

- B pasgensl 3, 8, 9 1 11 BHeCeHbl TEXHUYECKNE OTK/TIOHEHNA N0 OTHOLWeHU0 K MK 60310:2004. YKa-
3aHHble TeXHNYeCcKne OTKNOHEHWA BblAeNeHbl BEPTUKAIbHON NIMHNEN, PACNOIOXEHHOW Ha NOMsAX cfesa oT
N3MEHEHHOro TeKCTa Ha YeTHOI CTpaHuLue 1 crpaBa Ha HEYeTHOMN, a 3aMeHEeHHbIi TEKCT C 06 bACHEHNEM Npu-
Y/HbI 3aMeHbl NpuBeAeH B [ONO/IHATENIbLHOM MPpUaoXeHun 4B;

- B pasgen «TepMUHbl U onpefeneHns» BKIOYEeH pAs AONONHUTENbHbIX TEPMUHOIOTUYECKMX CTaTei
ONA TEPMUHOB, KOTOPbIE UCMNO/Mb30BaHbl B HACTOSALEM CTaHAapTe, HO He ycTaHoB/1eHbl B M3OK 60310:2004.
STV AONOMHUTE bHBbIE CTaTbW BblAE/IeHbl NYyTEM 3aK/lOUYEeHUA B paMKui U3 TOHKWUX NIMHWUIA. B 3TOT pasgen He
BK/IIOYEHbI MYHKT 1 OTAEe/IbHasA TepMUHO/IOrMYeckas ctaTbs, KOTOpble NPpUBeAEeHb! B LOMNONHUTENLHOM NPU/Io-
XeHun Ar;

- U3MEeHeHa CTpYKTypa HacToswero craHgapra. CpaBHeHWe CTPYKTypbl HacTosAlero craHjapra co
cTpyKTypoii MOK 60310:2004 npuBefeHO B AOMNOAHUTENBHOM NpuaoxeHun A4.
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HAUWOHA/NbHBLIN CTAHOAPT POCCUMNCKOMN OENEPAL VMU

TPAHC®OPMATOPbLI TATOBbIE N PEAKTOPbI XXENTEBHOLOPOXXHOTIO
noaBMXXHOIO COCTABA

OCHOBHble napamMeTpbl U METOAbI ncnbiTaHN’

Traction transformers and inductors on board railway rolling stock. Basic parameters and test methods

fata eBegeHns — 2013—01—01

1 O6nactb NPUMEHEHUS

HacTosiwuii cTaHgapT pacnpocTpaHseTcs Ha TAroBble TpaHcopMaTopbl, yCTaHaB/vMBaemble Ha
XEeNe3HOLO0POXHOM MOABUXHOM COCTaBe, U PeakTopbl, BK/lOYAEMble B CU/IOBbIE 1 BCMOMOTaTesibHble Len
)XENEe3HOA0POXHOTO NMOABUXHOIO COCTABA.

MpumeuaHunsn

1 BHacToAWeMCcTaHaapTe TepMuH *HAYKT 0py 3aMeHeH Ha TepMUH «peakTop». PeakTtopaMu MoryT 6biTb:

- hUNbTPOBLIV peakTop;

- Crnaxwvsarwuuii peakTop;

- KOMMYTVPYIOLWWI peakTop;

- 3aliMTHbIA peakTop B CTaTUYECKMX CUI0BbIX Npeobpa3oBaTensx:

- WHAYKTUBHbIE LWYHTbI TATOBbLIX ABUratenei;

- peakTopbl, UCNONb3yeMble AN Nepexofa Mexay nosnunamu nepeknoyaTens oTseTBNAeHNin 06MOTOK TpaHcop-
maropa,;

- peakTopbl TOPMO3HOI Lenu;

- peakTopbl NOMeXOonoAaBfeHns.

2 KTarosbiM TpaHcgopmartopam npumeHsaoT Tpe6osaHna FOCT P 52719. ec/iv oHY He NpoTUBOpPeYaT HacTosALeMy
cTaHgapTty.

3 [ina TpaHchopmMaToOpOB peakTopoB CTaTUYeCKMX CUNOBbLIX NpeobpasosarteneiicneayeT Takke NpUMeHaTbL Tpebo-
BaHusa FOCT P 54800.

HacTosawwuii cTaHgapT No coriacoBaHvio Mexgy noTpebutenem v U3rotoBuTesiemM Takke MOXeT pac-
NPOCTPaHATLCA Ha TAroBble TpaHcqopmaTopbl TPOX(PAa3HOro NepeMeHHOro Toka XXene3HoA0POXHOro noj-
BMXXHOTO CcOCTaBa, Mojyvalolie nuTaHne cO CTOPOHbl KOHT@KTHOW ceTu, U Ha TpaHcdopmaTopbl,
BKNOYaeMble B 04HO(a3Hble U MHOrodasHble BCroMorartesibHble Lenu Xene3Ho[0pPoXHOro NoAgBuMXHOroO
cocTaBa, 3a UCKNIOYEHNEM U3MEPUTEbHbIX TPAHCOPMAaTOPOB U TPAHCHHOPMATOPOB C HOMUHASIbHON BbIXOA-
HOM MOLLHOCTbIO Hxe 1 kBT fna ogHodasHbix nnv Hke 5 kBT Ans MHorodasHbix TpaHchopMaTopoB.

HacTtoawuii ctaHgapT He pacnpocTpaHAeTcs Ha BcnomoraTesibHoe ob6opyfoBaHue, HanpuMep Ha
yCTpOiicTBa MepekoyeHns BbIBOAOB 0OMOTOK, pPe3VNCTOpbl, TEMI00OMEHHWKN, BEHTUAATOPLI U T. 4., Npea-
Ha3HauyeHHoe AN5 YCTaHOBKM Ha TAroBble TpaHcopMaTopbl WAN peakTopbl, KOTOpoe crnedyeT UCMbITbiBaTb
O0T/Ae/1bHO COrNnacHoO COOTBETCTBYIOLWMM npasuiam.

Ecnu ycTpolicTea nepekntoveHmns BbIBOAOB ABNSIOTCA HEOTbEM/IEMON YaCTbHO TATOBbLIX TPaHChopmaTo-
POB. TO OHW HEe MOTYT OTAENATLCA OT HUX. MOKa TATOBble TPAHCHOPMAaTOPbl UCMbITbIBAIOT.

KnumaTuyeckue NCNoNHEHUSA 1 YCNOBUA aKcnayataumm — B cootTBeTcTBumM ¢ FOCT 9219 (nogpasae-
nbl 2.1 1 2.2 cOOTBETCTBEHHO)'.

* TpuBeAeHHbIe [ONOMHUTENbHbIe N0 OTHOWeHUo K MAK 60310:2004 Tpe6oBaHUA Hanpas/eHbl Ha o6ecnedeHue
CTOWKOCTM TPaHCHOPMATOPOB M PEaKTOPOB K BO3AEWCTBUIO KIMMATUYECKUX BHELHWX BO3AENCTBYIOLMX (hakTOPOB Mo
FOCT 15150.

M3paHne ouynanbHoe
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MepeyeHb pa3fenos, nogpas3fesioB ¥ NYHKTOB, MO KOTOPbIM HEO6XOAMMbBI COrnalleHne Mexay
noTpebuTenem U M3roToBUTENEM WU NMPefoCcTaB/ieHNne LONOMHUTENbHON MHopmauum umn
[ONONMHUT eNbHbIX TeXHNYecknx TpeboBaHuii NnoTpebnTenem uam N3IroToBNUTENEM, NPUBEJEH B
NpuUNoOXeHnn A*,

2 HopmartuBHble CCbI/IKU

B HacTosWwem cTaHgapTe Ucnofib30BaHbl HOPMaTUBHbIE CCbIIKM HA cnegyowme cTaHgapThl:

FOCT P 15.201—2000 CucTema pa3paboTKu M NOCTAHOBKUA NPOAYKLUU HA NPOU3BOACT BO.
MpoayKuns Npon3BOACT BEHHO-TEXHNYECKOro HasdHayeHunsa. MNMopagok pa3paboTKM M NOCTAHOBKK
npoAyKunn Ha Npon3BoACT BO**

FOCT P 52719—2007 TpaHcdopmaTopbl cnioBble. O6LLME TeXHUYecKme ycnoBms

FOCT P 54800—2011 (M3K 61287-1:2005) MNpeobpa3oBaTenun noaynpoBOAHUKOBbIE CUI0BbIE ANA
XXene3HO0POXHOr0 NOABVXHOI0 COCTaBa. XapakTepucT K1 1 MeT oAbl UCMbITaHuii

FOCT 1.5—2001 MexrocyfapcTBeHHas cucrema cTaHgaprTusaymn. CTaHgapTbl MeXrocy-
flapCTBEHHbIE, NMpaBuia M pekoMeHaauun No MexrocyaapcTBEHHOW cTaHgapTwusauun. O6uime
TpeboBaHUA K NOCT POEHUIO, U3NOXEHUIO, OhOPMNEHUNIO, cofepXaHutio n 06o3HavYeHno**

FOCT 12.2.024—87 CucTema cTaHfapTOB 6e3onacHocTu Tpyaa. Wym. TpaHcdhopmaTopbl
CUoBble MacnaHble. HOpMblI U METOAbl KOHT pona**

FOCT 1516.2—97 3nekTpoobopyfoBaHMe W 3/1EKTPOYCTAHOBKA MEPEMEHHOrO0 TOKa Ha
HanpshxeHne 3 KB 1 Bbilwe. O6ULMe MeTOAbl UCMNblITaHWNA 31eKT PUYEeCcKoli NPOYHOCT U N30ALUN**

FOCT 3484.1—88 TpaHccopmaTOopbl cUioBble. MeT oAbl 3/1IEKT POMArHUTHbIX UCNbITaHui

FOCT 3484.2—88 TpaHcdopmaTOpbl CUI0BbIE. VicnbITaHusA Ha Harpes

FOCT 6962—75 TpaHcnopT 31eKTpUdULNPOBAHHbIA C MMTaHMEM OT KOHTAaKTHON ceTwu.
Pag HanpsxeHnn**

FOCT 8865—93 CucTeMbl anekTpuyeckol nsonauun. OueHka HarpBBoCTONKOCT Y 1 Knaccuduka-
uns

FOCT 9219—88 AnnapaTbl aneKTpuyeckme TArosble. O6LMe TexHnYeckne TpeboBaHUs

FOCT 14794—79 PeakToOpbl TOKOOrpaHnynsawuine 6eTOHHble. TeXHUYeCcKme ycnoBmusa**

FOCT 15150—69 MawwwuHbl, Npubopbl U Apyrue TexHuyeckne nsgenns. VicnonHeHus gnsa pas-
JNINYHbBIX KIUMAT MYeCKnXx panoHoB. KaTeropuu, ycnosus akcnayaTaunmn, XpaHeHna n T paHcnopTu-
poBaHUA B YacTu BO3AECTBUSA KIMMAaTUNYeCKUX (DaKTOpPOB BHeLWHel cpefbl**

FOCT 16962.1—90 M3genua anekTpoTexHuyeckme. MeTofbl UCNbITaHUA HA CTOWKOCTb K
KNMMaTMWNYeCKUM BHELIHUM BO3AelCTBYOWMUM hakTopam**

FOCT 16962.2—90 N3agenua anekTpoTexHnyeckne. MeTofbl UCNbITaHUA Ha CTOWKOCTb K
MexXaHW4YeCKUM BHELWHNM BO3AeNCTBYOWNM hakTopam**

FOCT 17516.1—90 N3penunsa anekTpoTexHnyeckne. Obuwme TpeboBaHUS B YacTU CTONKOCTH
K MeXaHW4YeCcKNM BHELWHNM BO3eNCTBYOLWUM hakTopam

FOCT 18321—73 CTaTuUCTUYECKUi KOHTPONb KayecTBa. MeToabl cnyuyaliHoro orb6opa
BbIOOPOK WTYYHOW NpoOAYyKLUN**

FOCT 18620—86 N3penua anekTpoTexHnyeckme. Mapkuposka**

FOCT 18624— 73 PeaKToOpbl 3/IeKTpPUYECKMe. TePMUHbI N onpefesieHna**

FOCT 20243—74 TpaHcdopmaTopbl cunoBble. MeTofAbl UCNbITaHWi Ha CTONKOCTbL MNpu
KOPOTKOM 3aMblKaHUU**

FOCT 22756—77 TpaHcdopMmaToOpbl (CUIOBble U HANPSXXEHUSA) U peakTopbl. MeT oAbl UCHbI-
TaHUA 3N1eKT PUYECKON NPOYHOCT U N30ONALNN™

FOCT 30830—2002 TpaHcdopmaTopbl cunoBble. YacTb 1. O6Lme nonoxeHus

* BBefeHWe faHHOro TekcTa 06yCcnoBneHO He06X0ANMOCTbLIO MPUBEAEHNS CChIIKU B TEKCTE Ha npuioxeHne A B co-
oteeTcTBMM ¢ TOCT 1.5 (NyHKT 3.12.8).

** MpuBeAeHHble MeXrocyapCTBeHHbIe U HaLMOHa/bHble CTaH4apTbl UCNONb30BaHbl NPY YyCTaHOBIEHUN AONONHN-
TesNbHbIX Tpe6oBaHuii K 06 bEKTAM CTaHAAPTU3ALUN.
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NMpumeuyaHue — lNpy Nob30BAHUM HACTOALWMM CTAHAAPTOM LE/1eCO06pasHO NPOBEPUTL AENCTBUE CCbINIOY-
HbIX CTaHAapPTOB B MHDOPMALMOHHOI cucTemMe 06LLEro nosb3oBaHWs — Ha oduuuanbLHOM caiite defepasbHoOro areHT-
CTBA N0 TEXHWYECKOMY PErysIMpOBaHNIO 1 METPOJIOTUN B CETU VIHTEPHET U/n MO eXEerogHo 13faBaemMoMy MH(OPMaLMOH-
HOMYy ykasaTeno «HauuoHasbHble CTaH4apTbI*, KOTOPbI/ 0Ny6GAMKOBaH MO COCTOSIHWIO Ha 1 siHBaps Tekyliero roga, v no
COOTBETCTBYIOLNM EXEMECAYHO 134aBaeMbiM MH(OPMALMOHHBIM YKa3aTe M, Ony6/IMKOBaHHbIM B TEKyLLeM rogy. Ecnm
CCbINIOYHBIN CTaHAAPT 3aMeHeH (M3MeHEH), TO NPy Nob30BaHWM HACTOSAILLMM CTAHAAPTOM CNneayeT PyKOBOACTBOBATHCA
3aMEHSAWNM (MU3MEHEHHbIM) CTaHAAPTOM. EC/IM CCbINOYHBIN CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO NOJIOXKEHUE, B KOTOPOM
[laHa cCblfika Ha Hero, NPUMEHSIeTCs B YaCTU, HE 3aTparMBaloLLeil 3Ty CCbisKy.

3 TepmMmuHbI 1 onpegeneHns

B HacToswem cTaHgapTe AN TATOBbIX TPAHCOPMATOPOB MpMMeHeHbl TepMuHbl no MTOCT 30830,
Ona peaktopos — TepMuHbl Mo FTOCT 18624. a Takke crefyloline TepMUHbl C COOTBETCTBYIOLLMMN onpeae-
NeHnAMK:

MpumeuvyaHune — Cwm. [B.1 (npunoxeHune AB).

3.1 TdAroBbIli TpaHcdopmaTop (traction transformer): TpaHcdopmartop, NpegHa3HayYeHHbI 4ns ycTa-
HOBKM M paboTbl Ha Xene3HoL0P0XHOM MOABWKHOM COCTaBe, HEMOCPEACTBEHHO MOAKTIOYEHHbIV K KOHTaKT-
HOVi CETU U ABNSIOLLNIACA NEPBUYHBIM UCTOYHUKOM MUTAHUS €10 CUCTEM.

3.2 ycTpolicTBO Mepek/toyeHns BbIBOAOB 06MOTOK (tap changer): YcTpoicTBO, NnpefHasHa4veH-
Hoe 4115 N3MEHEeHWs CoeANHEHUI BbIBOAOB 06MOTOK Mexay coboli nam ¢ BBOAOM.

3.3 HanpsxeHne KOPOTKOro 3aMblkaHus TpaHcopmaTopa (impedance voltage): HanpsxeHue
KOPOTKOro 3amblKaHWUs napbl 0OMOTOK A5 [BYXOOMOTOUYHOIO M TPY 3HAYEHUS HANPSHXKEHUS KOPOTKOTO 3aMbl-
KaHus gnsa Tpex nap o6mMOTOK: BbICLLErO U HU3LLEro, BbICLUErO U CPefHEero, CpeAHero U HA3LWero Hanpsxe-
HMA — ANa TPexobMOTOYHOro TpaHcdopmartopa.

[FOCT 16110—82, ctatbu 6.15 1 9.1.5 COOTBETCTBEHHO]

NMpumeyaHnune — [laHHble TEPMUHLI NPUMEHEHbI B HACTOALLEM CTaHfjapTe, HO OTCYTCTBYIOT B M3K 60076. Ha
KOTOpbIl NpuBegeHa ccbinika B MOK 60310.

3.4 peakTopbl NnepeMeHHoro Toka (inductor for alternating current): PeakTtopbl, KOTOpble NponyckatT
nepemMeHHbIli TOK AN1A KOMMyTauumn, 3aluTbl AW uabTpauumn, Hanpumep peakTopbl, UCNOJb3yemble ANA
nepexofa Mexgay nosuumsamy ycTpoiicTBa nepekntoyeHns 0TBETBNEHN 06MOTOK TpaHCcdopmaTopa, peakTo-
pbl TOPMO3HbIX Lienei KONeKTOpPHbIX ABUraTeneil NepemMeHHOro Toka, peakTopbl /IOMEX0NOoAaBAeHUs N T. 4.

3.5 peaktopbl mocTosiHHOro Toka (inductor for direct current): PeakTopbl, KOTOpble MponyckawT
NMOCTOSIHHbIA TOK C MasibiIMU WAN HE3HAUYUTE/IbHBIMU KOMMOHEHTaMM NepeMeHHOro Toka AN KoOMMyTauuu,
3awWwnTbl AN PuUabTpPaLMn, Hanpumep OuUNbTPOBbIE PeakTopbl, MHAYKTVBHbIE LWYHTbI TATOBbLIX ABUraTenew,
peakTopbl TOPMO3HbIX Lienelt apuratenei NoCTOAHHOIO Toka U T. 4.

3.6 poakTopbl nynbcupytowero Toka (inductor for pulsating current): PeakTopbl, KOTOpble Nponycka-
0T MOCTOSHHbIV TOK CO 3HAYUTENbHOW NepuogMyeckon nynbcauunei na KOMMyTaumn, 3awmntbl UAn unbTpa-
LMW, Hanpumep craaxvsarolme peakTopbl TArOBbIX ABUraTenei n 1. g.

3.7 poakTopbl npeo6pasoBaTenieit (inductor for convertor): PeakTtopbl, BCTPOEHHbIE B 3/IEKTPOHHbIE
cunoBble NpeobpasoBarteny A4Na KOMMyTauuy, 3awmuTbl WA punbTpauum.

3.8 MHAYKTUBHOCTb NepeMeHHOro Toka (a.c. inductance): IHAYKTUBHOCTb, Nofyyaemas u3 nusmepe-
HVA NepeMeHHOro ToKa, NPonyckaemMoro peakTopom, Npu NUTaHUM CUHYCOMAANbHbLIM NMEepeMEHHbIM Hanpsxe-
HVeMm 3afaHHOV BE/IMYMHBI U YaCTOThI.

3.9 nepexofHas UHAYKTUBHOCTbL (transient inductance): HAYKTUBHOCTb, nosiyyaemas U3 ocuuano-
rpaMMbl 3anvcy TOKa B peakTope U HanpshKeHus Ha 06MOTKe peakTopa.

3.10 HOMUMHanbHble NapameTpbl peakTopos (rated values of inductors): HoMrHanbHble napameTpbl
N YCNoBUS 3KCnyaTaunm (ToK. HanpshkeHue, 4actoTa, A/IMTEe/IbHOCTb, pabounii LukA, BEHTUNAUNA 1 T. 4.),
KOTOpble AO/DKHbI WM rapaHTMpoBaTbCA WU3rOTOBUTENEM, WAM NPeACcTaBNATbCA UM A1 COrnacoBaHus ¢
notpebutenem nepeg NpoBeAeHNEM UCNbITaAHWIA.

3.11 HoMuHanbHoe HanpsxeHue (rated voltage). I/H (I/N): HanpshkeHue npu HOMUHaNbLHO YacToTe,
npuknagbiBaeMoe Mexay MMHeRHbIMW BbIBOAAMU 0OMOTKU.

3.12 makcumanbHoe paboyee HanpskeHue (maximum operating voltage), I/M, ¢ (Umax): Han6onb-
Lee HanpshkeHve Npu HOMWUHasIbHOW YacToTe, Npu KOTOPOM peakTop CoXpaHsieT CNOCO6HOCTb NPOAOIKM-
TenbHol paboTbl 6e3 NpeBbIeHUs 3aaHHbIX TeMnepaTyp Harpesa.
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3.13 HOMMHanbHOe HanpskeHue nsonsauuu (rated insulation voltage). 1/Hv (UHmM): HanpsixeHne npu
HOMUWHaNbHOW YacToTe, NpuKnaabIBaeMoe Mexay BbIBOAOM 06MOTKM U KaKoin-nnbo apyroii Lenbio nin npoBo-
asueit yactblo, Haxogsuelics BHe 0O6MOTKM.

3.14 HomMMHanbHas mouiHocThb (rated power). QH (QN): PeakTnBHaa MOLWHOCTb peakTopa, 3ajaHHas
ANna paboTbl NPU HOMUHANbHbLIX HANPSHXKeHWN 1 YacToTe.

3.15 HOMMHanbHbIW TokK (rated current). /H (/N): Tok. nponyckaembllii peakTopoM Npy HOMUHAbHbIX
MOLLHOCTW 1 HaNpPshXeHWu.

3.16

nHTerpan Oxoyns (Joule integral): YcnoBHas BenvunHa, xapaktepusylolwas TensioBoe aeictene
TOKa KOPOTKOro 3amMblKaHWs Ha paccMaTpuBaeMblii 3/IeMeHT 3/1eKTPOYCTAaHOBKM, UNCNIEHHO paBHas MHTerpa-
fly OT KBagpaTta Toka KOPOTKOro 3aMblkaHWsl N0 BPEMEHU, B npeaenax oT HayasbHOro MOMEHTa KOpPOTKOro
3aMblKaHWs [,0 MOMEHTA ero OTK/II0UYEHHUS.

[FTOCT 26522—85, cTaTbs 89]

MprvumeyaHne — [laHHblii TEPMUH NMPUMEHEH B HACTOSLLEM CTaHAapTe, HO oTcyTcTByeT B MOK 60289. Ha koTO-
pblii NnprBeaeHa ccbinka B M3K 60310.

4 Knaccudmkaums

B HacTosilem cTaHAapTe NpuHATa Ccriedylolas Knaccudukauna TAroBbIXx TpaHcdhopmaTtopos (Aa-
nee — TpaHcdopmaTopbl) U peakTopoB.

4.1 B 3aBUCMMOCTM OT YCTpOICTBA, 06YCMIOBMEHHOTO M3MEHEHNeM BTOPUYHOTO HaMpsHKEHUS TAroBbIX
ueneli noA Harpy3koi, TpaHcdopMaTopbl MOryT 6bITh KnaccuuuupoBaHbl Kak:

- TpaHcchopmaTopbl € MOCTOSAHHLIM KO3 ULMEHTOM TpaHchopmaLmu;

- TpaHcopmMaTopbl C HU3KOBO/IbTHBIM OTBETB/IEHUEM;

- TpaHcdopmaTopbl C BbICOKOBO/IbTHbIM OTBETB/IEHNEM.

4.2 B COOTBETCTBUM C UCMOMb30BAHNEM pPeaKTopbl MOryT GbITb KnaccuthuMpoBaHbl Kak:

- peakTopbl NepeMeHHOro Toka;

- peakTopbl NOCTOSAHHOTO TOKa,;

- peakTopbl Ny/NbCHPYIOLLEro TOKa,;

- peakTopbl NpeobpasoBaTeneii.

MpunmevaHne — Cwm. [1B.2 (npunoxexune AB).

5 BbiBOABI

[nsi n3MeHeHus KoadpprLMeHTa TpaHcopmMaLmy TpaHchopmMaTopa oHa UM HECKOIbKO ero 06MOTOK
MOryT 6biTb 060PYA0BaHbI MPOMEXYTOUYHBIMU BbIBOAAMU, KOTOPbIE YKA3blBAOT HA CXEME U B TEXHUYECKNX
YC/I0BUSAX C NPUBEAEHUEM UX MAKCUMasIbHbIX PaGoUnX XapakTepucTuK.

5.1 OCHOBHOW BbIBOS

OCHOBHbIM BbIBOAOM CUMTAETCA BbIBOA, KOTOPbIV MO3BOISET NO/TyYaTb HOMUHANBHOE HanpsXXeHue ans
nUTaHWa TATOBbIX ABUraTesieil Npy HOMWHaIbLHOM NOTpe61eMOM Toke, a 06MOTKa TpaHchopmaTopa co CTo-
POHbI KOHTAKTHOI CeTV noslyyaeT NUTaHue NpPY HOMUHaSTbHOM HaMnpPsXXeHWU U HOMUHA/IbHOM YacToTe.

OCHOBHble BbIBOAbI HEOOXOAMMO YKa3biBaTb Ha TpaHcopMaTope, ecim 06MOTKN CO CTOPOHbI KOHTakK-
THOIN CETU U TArOBble 0OMOTKM MMEIT NPOMEXYTOUHbIE BbIBOAbI.

[na xene3Ho40pOXHOIO NOABWXHOrO cocTaBa, paboTalolero Ha HEeCKO/IbKMX CUCTEeMax TOKa, OCHOB-
Hble BbIBOAbl MOTYT 6bITb Pa3NNYHbIMK A5 KQXKLON CUCTEMBI.

[lns OCHOBHOTO ¥ ApPYrMX BbIBOLOB AO/DKEH ObiTb OMpefenieH U ykasaH B TEXHWYECKUX YC/TOBUSX Ha
TpaHcopMaTop KoaduumeHT TpaHchopMaLnm Npyu Xosn0CTOM XoAe.

6 HoMuMHasibHbIE HaNpsHXeHNS 06MOTOK TpaHCoOpPMaToOpoB

6.1 HomunHanbHOE Hanps)XeHne Co CTOPOHbl KOHTAKTHOW ceTun

HoMWHaNbHLIM HanpsXXeHNeM Co CTOPOHbI KOHTaKTHOW ceTun cuntaeTcs cpegHekBagpartnyeckoe Hanpa-
XeHune. npuknaabiBaemoe B HOpMasibHbIX pa60q|/|x ycnosuax kK rpynne 06MOTOK CO CTOPOHbI KOHTaKTHOI ceTu.

4
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Ecnn obmoTka nmeet NPOMEXYTO4YHbIE BbIBOAbI, TO Hanps>XXeHnnem OCHOBHbIX BbIBOAOB 06MOTKM ABNseTCA
HOMUWHa/IbHOE Hanps>XeHune Co CTOPOHbI KOHTaKTHOW ceTu.

Ecnv nHoe He cornacosaHo mexay n0Tpe6MTeneM nwunsrotoenuTesiemM, To HOMMHasibHOE HanpsaxeHne co
CTOPOHbI KOHTaKTHOW ceTn 3afaeTcAa paBHbIM HOMUHa/IbHOMY HanpAXeHuto TATOBOW CUCTEMBbI.

MpumevyaHune — HoMUHaNbHbIE HAMPSAXEHNSA CO CTOPOHbLI KOHTAKTHON ceTu yctaHoBneHbl FTOCT 6962.
6.2 HomuHanbHOe HanpshXeHve BTOPUYHOW 0OMOTKM

HoMuHanbHbIM HanpsXeHWeM BTOPUYHO 06MOTKM TpaHchopmaTopa cuMTaeTcs cpegHekBagpaTuyec-
KOe HanpshKeHue X0/10CTOro X0A4a Ha ee BbiIBOAax, KOrAa OCHOBHO BbIBOA 06MOTKM TpaHcopMarTopa co CTo-
POHbI KOHTaKTHO CeTU NUTAETCs NPV HOMUHAILHOM HaNPSXXEHUU U HOMUHAMBbHOI YacToTe.

7 HomunHasibHas MOLLHOCTb

TAarosble TpaHchopMaTopbl 06LIYHO UMEIT HECKOJIbKO BTOPUYHBLIX 06MOTOK (Hanpumep, Tsru, BCrOMO-
ratefibHble, 3Heproo6ecneyeHns coctasa). HOMUHaNbLHYHO MOLWHOCTb B KWUIOBOJ/IbT-amnepax Kaxaoh us
06MOTOK, ONpeSEeNeHHyY0 B BUAE NPOU3BEAEHUSI HOMUHAMBHOTO HANPSXXEHUSI ¥ HOMUHAIbHOTO TOKa 06MOTKM,
yKa3blBaloT B TEXHWYECKNX YCMOBUSX HA TpaHcdopmMaTop.

HoMuHaibHble NapameTpbl TpaHchopmMaTopa OTHOCATCS K NPOAO/KUTENILHOMY PEXUMY PaboThl.

HomuHasIbHbIM TOKOM 06MOTKM CUMTAETCS TOK, KOTOPbIV 3Ta 06MOTKA MOXET BblAEPXMNBaTb NOCTOSAHHO
6e3 MNpeBbIEHNA NpeAena TeMNepaTypbl Harpeea, YCTaHOB/IEHHOTO B pasgene 9. Ans TAroBoW 06MOTKM
HOMMWHa/bHbI TOK 4O/1XEH COOTBETCTBOBATL TOKY OCHOBHOTO BblBOAA. [JaHHOe onpeAefnieHne HOMUHa/IbHOTO
TOKa NpUMEHsieTCs Toraa, korga apyrne o6MoTKM, HaxoAsLWMEeCs NOA HArpy3Koi, MUTAT CBOM HOMUHa/IbHbIe
Harpysku.

NMpumeyvyaHune — HOMUHANbHAA MOLLHOCTb OGMOTKM TpaHcopMaTtopa CO CTOPOHbI KOHTAKTHON CeTU MOXeT
6bITb MEHbLUE CYyMMbl HOMWHA/bHbLIX MOLLHOCTEW ee pas/INyHbIX BTOPUYHLIX OGMOTOK; 3TO NpUemsieMo, Hanpumep, AN
TpaHcgopmaTopa, eANHCTBEHHbLIM MYTEM COEAMHEHHOIO CO CTAaTUYECKUM npeobpasoBaTeneM, UM ANs TArOBOro TpaHC-
thopmatopa. umetoLLero BTOPUYHYK 06MOTKY A/151 3HEProcHaBGXeHUs cocTaBa, KoTopasi UCMOMb3yeTcs TOMbKO B TeUYeHue
X0M04HOr0 BpeMeHu roga.

8 OxnaxpgeHne

8.1 TpaHcthopmaTopbl U peakTopbl LOMKHbI MAEHTU(ULMPOBATLCS B COOTBETCTBUM C NPUMEHSIEMbIM
CMoCco6OM OXNTaXAEHNS.

8.2 Bufbl CUCTEM OXJIQXKAEHUSI TPAHCHOPMATOPOB U PEAKTOPOB U UX YC/IOBHbIE 0603HAYEHWSI JOIKHBbI
COOTBETCTBOBATL NPVBEAEHHbIM B Tabnuue la.

Ta6nuuya la

YcnoBHoe 0603HaueHe BAAA
CUCTEMbI OX/TKAEHNS, MPUHSTOE B
Buz, cuCTEMbI OX/TKAEHNS TPAHCOPMATOPOB 1 PEaxTopoo

Poccwiickoii
depepauym MK
EcTecTBeHHOe BO3AyLIHOE NPW OTKPLITOM UCMNONIHEHNUN C AN
EcTecTBeHHOe BO3AyLIHOE NPy 3aliULLLEHHOM WUCMOJTHEHUN c3 ANAN
EcTecTBeHHOe BO3AyLIHOE NpW repMeTUYHOM WUCMOJSTHEHUN cr ANAN
Bo3ayLHOe ¢ NpUHYAMTENbHONM LMpKynsauueidi Bo3gyxa ca ANAF
EcTecTBeHHaa uupKynsauua sosgyxa n macna M ONAN
MpuHyanTenbHaa UMpKynaumna Bo3gyxa u eCTeCTBeHHas LUpKynaumMsa macna n ONAF
EcTecTBeHHan UMpKynAunsa Bosgyxa v NpuHyauTeNbHaa LMpKynauusa macna c He- ML OFAN
Hanpas/ieHHbIM NMOTOKOM Macsna
EcTecTBeHHan UMpKynauna Bo3ayxa v NpUHyauTebHas LMpKynsaumsa macna ¢ Ha- HM L ODAN
npaB/ieHHbIM MOTOKOM Macna
MpuHyanTenbHas UMpKynsaumMa BO3gyxa M macsa C HeHanpas/ieHHbIM MMOTOKOM oy OFAF

mMacna
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OkoH4YaHne Tabnuubl la

YcroBHOE 0603HaYEHIE BIATA
CHCTEMbI OX/TKAEHMS, NPUHSATOE B
Buz crCTeMbI OX/TKAEHUS TPAHCIOPMATOPOB M PEAKTOPOB

e
MpuHyanTeNnbHas LMPKyNsaLmMsa Bo3ayxa v Macia c Hanpas/ieHHbIM MOTOKOM macna HALL ODAF
MpuHyanTenbHaa UMpKynsaunsa BoAbl U Macna ¢ HeHanpas/ieHHbIM NOTOKOM Macna u OFWF
MpuHyanTenbHaa UMpKynauna aodbsl U Macsa ¢ Hanpas/ieHHbIM NMOTOKOM Macna HU, ODWF
EcTecTBeHHOEe Ox/TaxXAeHne HEropYuM XUAKUM AUINEKTPUKOM H LNAF
OxnaxfeHne HeroployYnM XWAKAM AN3EKTPUKOM C MPUHYAUTENbHON LUPKYIs- HA LNAF

uuelt Bo3gyxa

OxnaxfeHne HeroproyYnM XWAKAM LUINEKTPUKOM C MPUHYAUTENbHOW LMPKyns- HHA LFAF

umeit Bo3ayxa U C HanpaB/EHHbIM NOTOKOM XUAKOTO AU3NIEKTPUKA

MpumeyaHue — Korga TpaHcopmaTopbl 1 peakTopbl OXNaX4aloTCsi MOTOKOM BO34yXa, Bbl3blBAEMbIM
LBUXEHNEM Xene3HOL0POXHOIo NOABVKHOMO COCTaBa WU CUCTEMON NPUHYANTENbHOTO BO3AYLIHOTO OX/TaXAEHNS,
KOTOpasi He NPOXOAW/IA UCTILITAHWUS BMECTE C TPAHC(OPMATOPOM W/IN C PEAKTOPOM, TO JTIOTOK (M/I1 CKOPOCTb) BO3AY-
Xa. Ha KOTOpbI fO/MKHA 6bITb paccunTaHa HOMUHabHAs MOLLHOCTL 060PY0BaHUS, A0/MKEH YKa3biBATLCA NOTPe6M-
Tenem.

NMpunmeyvyaHne — Cm. [|B.3 (npunoxeHne [B).

9 [lpepenbl NpeBbilLeHNA TemnepaTypbl

9.1 Knaccudukauma 3neKTpon3oNsauLMoHHbIX MaTepmanos

Knaccbl HarpeBoCTOWKOCTM TBEPAbIX 3/IEKTPOUN30SALMOHHBIX MaTepuasos, NCNOIb3yeMbIX A1 N30N5-
L1 06MOTOK TpaHCHOPMaTOPOB 1 PeakTopoB, NprBeAeHbl B Tabnuue 3. OHM yCTaHOB/EHbI B COOTBETCTBUM C
TpeboBaHuamn FOCT 8865.

Knacc HarpeBOCTOWKOCTW 3/1€KTPOM30MISALMOHHbIX MaTepuanosB, WUCNoAb3yeMbiXx B TpaHcopmaTope
UNu peakTope, J0/HKEH OblTb yKa3aH N3roTOBUTENIEM B TEXHUYECKNX YCNOBUSX.

9.2 lpepensl NpeBbILWEHNa TemnepaTtypbl

TemnepaTypa 3/1eMEHTOB TpaHCOPMaToOpPOB N PeakTopoB Npu TeMMepaType OKpyXalolero sosgyxa
40 °C He fo/MKHa NnpeBblllaTh 3HAYEHWI, NPUBEAEHHbIX B Tabnuue 3.

MpumMmeyvyaHne — Tabnmubl 1u 2. npucyTcTBytowne B MOK 60310. HO He BK/THOUEHHbIE B HACTOSALWMI CTaHAApT,
npueBeeHbl B npunoxexnun 4.

[na npeBblleHN TeMnepaTypbl NPUBEAEHbI ABa a/lbTEPHATUBHbLIX BapuaHTa, COOTBETCTBYOLME Knac-
cy 1 paboyero pexvma (HopmasbHbIli pexum paboTbl) 1 knaccy 2 paboyero pexuma (TsKesblii pexum pabo-
Tbl). Knacc 2 pabouyero pexuma COOTBETCTBYeT pabouvMm uuknam TpaHCopMaTOpOB M pPeakTopoB Mpu
MOJIHOI 3arpy3ke B TEYEHUE NPOLO/MKUTESbHBIX NEPUOLOB UX CIYXGbI.

MpepenbHble 3Ha4YeHUs1 TeMNepaTypbl NpuBeAeHsl B Tabnvue 3 B ka4ecTBe pPyKoBOACTBa. MMpeanoytu-
TeNbHbIMU NpeaenbHbIMU 3HAYEHUAMU SIBASIOTCA LONYCTUMbIE NPEBbLILLEHNUS TeMnepaTypsbl.

MpumeyvaHnunsa

1 MpeBblleHns TemnepaTypsbl, NpuBeAeHHbIe 415 knacca 1 paboyero pexmma, yuuTbiBatoT, YTO 60pTOBOE TATOBOE
060pyfl0BaHNe He HarpyxaeTcsi NPOAO/MKUTENBHO N UMEET 3HaYuTe lbHble Nepuoabl paboTbl NPY CHUXKEHHOW Harpyske u
XOJI0CTOM X0fe. DTO CHUXKAET CTapeHne U3oALMOHHbLIX MaTepnanos, ykasaHHbix afOC I 8865. Kpome Toro, gns knacca 1
paboyero pexvuma 60pTOBOro TATOBOro 060pyA0BaHUA CUMTAETCSA NPaBUIbHBIM NPUHUMATbL 338 OCHOBY NPEBbILLEHNE TEM-
nepaTypbl Ha MakCMMasibHOW CpefHeCcyTOUYHOR TeMnepaTypoii okpyxatoLeit cpefbl, KoTopas NpUHATa paBHoi 25 ' C. ans
BCEX MaKCUMasibHbIX TEMNEepaTyp oKpyxatoLlei cpeabl o 50 °C. To npefesibHOe f0NyCKaeMOe 3HaYeHME CHUXAETCS 40
40 °C gna knacca 2 paboyero pexuma. MNpu TemnepaTtypax okpyxatoweii cpefbl, npesbiwatwmnx 40 °C. 4na 060ux pexm-
MOB paboTbl NpeBbILEHNe TeMnepaTtypbl, NpuBefeHHoe B Tabnuue 3. 4O/HKHO GblTb CHUXEHO Ha PasHOCTb MeXAy 3Toi
Temnepatypoii n 40 °C(40 'C gnsa knacca 21 50 *C gns knacca 1cooTBeTCTBEHHO). «OKpyxarLasa cpefa» a AaHHOM KOH-
TekcTe 03HavaeT TemnepaTypy cpefbl, OT KOTOPOI HaYMHAEeTCA OXNaxAeHue.

b
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2 HoMuHasIbHYI0 MOLHOCTLO60PYA0BAHNS CIeAyeT OTHOCUTL K MHTerpasy JKoy/isi TOKa Harpy3skiu, COOTBETCTBYH0-
LwemMy akTuieckoMy pexummy paboTbl. PakTnyeckas HOMUHANbHAA MOLWHOCTbL, HA KOTOPOi 6a3upyeTcs UCNbiTaHWe Ha

Harpes, He MOAJIEXMUT COrMIaCOBAHUI0 MEXAY NOTPe6bUTeNIeM U N3rOTOBUTENIEM.
3 Cm. npunoxeHue [l B 4acTu HEBK/IOUYEHUS B HACTOAWMIA cTaHgapT Taénuy 1m 2 M3K 60310.

Tab6nuya 3 — lNpeaensl npesBbileHNss TemnepaTypbl

[JlonycTuMoe NpeBbILLEHVE TEMMEpaTypbI
(Npu TemnepaType okpyxatoLLeli cpeabl

Knacc 40*C).'C MpegensHble
YacTtn o6opyaoBaHus KarpeBOCTOKOCTU ' 3HaueHVs
o6morok Knacc 1 pa6oyero  Knacc 2 paboyero Temneparypel, *C
pexvma pexvuma
O6MOTKM (CpefHWe NpeBbllleHust Temne- A 75 75 120
paTypsbl) E 95 95 135
B 130 105 170
F 155 130 195
H 180 160 220
200 200 180 240
220 220 200 260
250 250 230 290
MuHepanbHoe Macno uam cuHTeTuyec- 65 65 105
KU XUAKUIA BU3NEKTPUK ¢ TemMnepaTy-
poii BOCNAAMEHEHUsi, MeHblUeid um
paBHoii 300 ‘C (xuakoctb O)*
CUHTETUYECKUA XULKUA AN3NEKTPUK ¢ 150 150 190

TeMmnepaTypoli BOCN/IaMEHEHUS Bbille
300 “C (xmakocTb K)*

' MNonHoe HasBaHWe XWAKOCTW MNPUBEAEHO B CBS3W C HEBK/IIOYEHWEM B HACTOAWMIA cTaHAapT Taénuubl 1
M3K 60310:2004 (cm. AB.3 (npunoxexue [B)).

MpumeyaHue — B cnyyae HanpaB/eHHOro NOTOKAa Macna npegesbl NpeBblEeHNs TemMnepaTypbl 06MOTOK
MOryT 6bITb yBEeNNYeHbl Ha 5 °C.

Onsa xugkocTeli Buaa O paspeliaeTcs TOMbKO NpeAesn NpeBbileHNa TemnepaTtypbl kiacca HarpeBoCcTolKocTu A.
Ansa xunakocTelt Buga K npefen npesbllleHUs TemnepaTtypbl kak 06MOTKW, Tak U XUAKOCTU B Tabnuue ABnsetcs Ans
KaXA0l 13 HUX CaMbIM HUXHUM 3HA4YeHUEM.

Bonee BbicOKMe npefesibHble 3HAYEHNA MOTYT afanTypoBaTbCA MO COrNacoBaHNio Mexay noTpeébutenem n n3ro-
TOBUTENEM. €C/IN NPUMEHSIOTCA OnpeAesieHHble N30NALMOHHbIE MaTepuanbl (BnaroHenpoHuuaemas ctTabnnnsmpoBaH-
Has 6ymara, TepmocTabunmsnpoBaHHas bymara, cneuunasnbHbie U30ANPYIOLLE XUAKOCTU U T. A4.).

Mpegens! NpeBbIWEHUS TeMNepaTypbl 3/IEMEHTOB, 3aM0/IHAEMbIX Fa30M, Kak B CAMOM ra3e, Tak 1 BO B3aumopeii-
CTBYIOLMX C HAM 06MOTKax noAsiexar onpeAeneHunto no cornacoBaHnio Mexay notpebutenem v n3roToBUTeNIem € yye-
TOM XapakTepucTuK NpMMeHsieMoro rasa. [11a 06MOTOK nNpefesnbl NPeBblleHNsa TemnepaTypbl He [O/DKHbI NPeBblLLaTh
npefenbHbIX 3HaYeHW TemnepaTtyp, yka3aHHbIx B Tabnuue.

3HaueHns NpeBbIleHNa TeMnepaTtypbl U3 TabnuLbl 3 MPUMEHSIOT K TemnepaTtypam, UsMepsieMbIM:

- cnocobom U3MeHeHVs COMpOoTUB/IEHNA A1 pacyeTa cpefHel TemnepaTtypbl 06MOTKY;

- TEpPMOMETPOM (LUApPUKOBLIM MW 3NEKTPUYECKUM) AN1S YacTel, Kpome 06MOTOK.

MpeBbllleHne TemnepaTypbl CEpAEYHNKOB 1 APYT1X YacTeli TpaHcopMaToOpOoB UM PeakTopoB He A0/1-
XXHO AOCTUraTb 3HAYEHUS, NPV KOTOPOM MOTYT 6bITb NOBPEXAEHbI 3TV AN CMEXHbIE C HUMW YacTy.

B cnyyae xupakocTei K BuA XnMAKOCTY ykasbiBaeTcs notpebuTtenem.

10 3aBogckue Tabsnykn

10.1 3aBopckas Tabnuuka TpaHcopmaTopa

Kaxablii TpaHchopmaTop f0mMKeH GbITh CHaGXEeH TabUYKOIA, HAa KOTOPOI YKasblBalT cieayolyme gaH-
Hble. eC/ NHOEe He COrlacoBaHo Mexay noTpebutenem n U3roToBUTENEM:

- HaMMeHOBaHWe U3roTOBUTENS;

- cepwiiHblli HOMEp M3roTOBUTENS;

- faTa U3roToB/IEHNS;
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- CXeMa CoeAuHEHUIA;

- OCHOBHblE€ OTBETBJIEHUS;

- HOMMHa/bHasi MOLWHOCTb ¥ HOMUHA/IbHOE HanpshKeHne Kaxaoi 06MOTKY;
- HOMMWHa/bHasi 4acToTa,;

- oxJlaxgarwlan cpeja u ee Bug,;

- 06bemM oxnaxpatoLuei cpegl;

- 0603HayeHne cnocoba oxaxaeHus;

- obuas macca.

10.2 3aBopackasa Tabnnyka peaktopa

Kaxablli peaktop Ao/mkKeH 6blTb CHabXeH Tab/nMyKoi, Ha KOTOpOli ykasbiBaloT crefylouwme AaHHble,
€C/IN VHOEe He COorflacoBaHo Mexay noTpebuTeneM 1 U3roToBUTENEM;

- HauMeHOBaHMe U3roTOBUTENS;

- CepwuiiHblii HOMep U3roToBUTENS;

- BWJ peakTopa;

- HOMWHaJ/IbHbIN TOK (CpeAHeKBagpaTUYeCKoe 3HaYeHUe U cpegHee 3Ha4yeHne NOCTOSTHHOro Toka Ans
CraxmBalLLNX peakTopoB);

* 3HaYeHMe MHAYKTUBHOCTU (NPY OAHOM WM HECKOJ/bKMX 3afj@HHbIX UCXOAHbIX 3HAYEHUSX TOKA);

- HOMWHasIbHas 4acToTa,;

- oxnaxgjawuwiasa cpeja v ee Bug;

- 0603HayeHune cnocoba oxnaxpeHus;

- oblwas macca.

11  WcnbiTaHus

11.1 KaTteropuu ucnbiTaHuii

11.1.1 O6uime NoNoOXeHus

YcTaHaBnuBawT credyloLlmne kateropuv UCnbITaHwuii:

- NpuemMo-caaTo4Hble UCNbITaHus;

- nepuoguyeckKne UcnbiTaHus,

- uccneposaTesibCKMe UCMbITaHUS.

Buabl ucnbiTaHnii, noAnexatinx BbINOHEHNIO 4715 KXKA0W KaTeropun, nprBefeHbl HXe.

11.1.2 MNpuemo-cAaToyHble UCNbITaHNA

Mpuemo-caaToyHble UCMbITAHWUA NPOBOAAT HA BCEM 060PYA0BaHMM OHOMO U TOTO Xe 3akasa.

[nsa onpepeneHHoro o6opyfoBaHWA MO COrfalleHnto MexXxay 3akasuukoMm W U3roTosuTesnieMm npue-
MO-CAATOYHbIE UCMbITAHWUA MOTYT OblTb 3aMEHEeHbl UCMbITaHUAMW, NMPOBOAUMBIMKU Ha HECKO/IbKUX obpasuax
o6opyAoBaHns, NPOU3BOJILHO OTOBPAaHHBIX U3 3akasa.

11.1.3 MNepuoagnyeckme ncnbitaHnsa

Meproanyeckne ncnbiTaHNa NPOBOAAT Ha e4UHCTBEHHOM 06pa3lie 060pyA0BaHNA AaHHON KOHCTPYK-
Lun. 0TO6paHHOM 13 NepBOli NPOM3BELEHHOW NapTuu.

O6opyaoBaHMe MaccoBoro NPoM3BOACTBA A0/HKHO CUMTATLCA NPOLLEALLMM NePUoSMYECcKMe UCNbITaHUA
N 0CcBOOOXAATHCA OT HUX. €CNU WU3roTOBUTE b MpefocTaBnAeT NpaBu/ibHO ODOPM/IEHHbIE cepTUdUKaTbI
nepruoanYecknx UCMbITaHWi, yxe NpoBeAeHHbIX Ha MAEHTUYHOM 060pyA0BaHUN, CO3A4AaHHOM paHee.

dakynbTaTUBHbIE Nepuoanyeckne UCnbiTaHUsa NPOBOAAT TO/ILKO B TOM C/iyyae, ec/im OHU cneunanbHo
yKasaHbl B TEXHUYECKOM 3afaHuu.

MepnognyHOCTb UCMNbITaHna TpaHcopMaTOpPOB U peakTopPoB BbibMpalw T u3 paga 1, 2, 3,
5neT nycrTaHaBnMBalw T B TEXHUYECKUX YCNOBUAX HA TpaHcopMaTopbl U peakTopbl KOHKpeT -
HbIX Cepuii 1 TUNOB.

11.1.4 WNccneposaTtesibCKnue UcnblTaHUA

WccnepoBatenbckme NCNbiTaHNA ABNAIOTCA CneunanbHbIMU UCNbITAHMSAMU (DakyIbTaTUBHOIO XxapakTe-
pa. KoTopble NPOBOAAT Ha OAHOM 06pasLe 060pyAoBaHNA ANA NOMYYEHUS AOMOSHUTENBHBIX faHHbIX O ero
TEXHUYECKUX XapakTepucTukax. Ix npoBoAsAT TO/ILKO B TOM C/lyHae, eCivi OHU CneLunanbHo yKasaHbl B 3akase.

PesynbTatbl 3TUX UCNbITAHWUI HE [O/MKHBbI BAUATL HA NpremKy 060pyj0BaHNsA, ecnu B 3aKa3e He ycTa-
HOBJIEHO MHOE.
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11.2 WcnbiTaHua TpaHcopmaTopoB

11.2.1 O6wume nonoxeHns. NepevyeHb UCNbITAHUNA

MpoBepkun, M3MepeHNsa 1 UCMbITaHUSA, Noanexalune NpoBefeHNI0 Ha TATOBbIX TpaHchopmaTopax, npu-
Be/leHbl AN KaXAON KaTeropumn ucnbitaHuini B Tabnuue 4.

Mo cornacoBaHuio ¢ NOTPebUTenemM UCNbITaHUS peakTopa, UCNoJIb3yeMoro A1 nepexofa Mexay nosu-
unaMK nepeknoyatens BbIBOAOB 06MOTOK TpaHcdopmaTopa, KOTOpbIi He MOXeT ObiTb OTAEe/IeH OT TpaHc-
dopmatopa. cnegyeTt NpoBoAMTb COBMECTHO C WUCMbITAHMSAAMU TpaHcdopmaropa, ecin 3TO OCYLeCTBUMO.
Mpy He06XO0AMMOCTU MO COr/lacoBaHuio Mexay noTpebuTtesieM n U3roToBUTesIEM f0NycKaeTCcs NpoBefeHne
MCnbITaHWIi 3TUX PeakTopoB B KAYecTBe OTAENbHOro 060pyAoBaHNa ANA NOATBEPXKAEHNS €ro COOTBETCTBUSA
BCeM TpeboBaHUAM HacTOSALLero ctaHgapTa.

Ta6nuua 4 — MNepedeHb NPOBEPOK U UCMbITAHUI, NOA/EXALLNX NPOBEAEHNIO HA TATOBLIX TpaHcdopMaTopax
TyHKT WM NOANYHKT HACTOSILLEro cTaHaapTa

Bug vcnbitanus
Mepvognyeckne  Mpuemo-caaTouHble  Viccneposarenibckue

MpepBapuTensbHas nposepka — 11.2.3 -
M3mepeHne conpoTuBieHns 06MOTOK 11.2.4 11.2.4 —
N3mepeHne koabcpuuymenTa TpaHchopmamm 11.2.5 11.2.5 -
M3mepeHne noTepb 1 TOKa X0/10CTOTO Xo4a 11.2.6.1 11.2.6.2 -
M3mepeHne HanpsxeHnst KOPOTKOro 3aMblKaHus 11.2.7 11.2.7 —
M3mepeHne notepb KOPOTKOro 3aMblKaHUA 11.2.8.2 11.2.8.3 -
OnpefenieHne CyMMapHbIX noTepb 11.2.9 - -
McnbiTaHne Ha Harpes 11.2.10 — -
MpPOYHOCTL M30NALUK:

- CTOWKOCTb K MHAYKTUPOBAHHOMY HaNpsXeHWo — 11.2.11.1 —
- CTOWKOCTb K HanpshXeHUI0 NPOMbILLIIEHHON YacToThl — 11.2.11.2 —

- CTOMKOCTb K NMNYNbCHOMY Hanps>XeHuwo NnosHoW ann-
TENbHOCTU (VICI'IbITaHI/Ie Hanps>kxeHnem rpo3oBbiX UMMNYyb-

COB)* 11.2.11.3
MoBefeHne B yCNOBUAX KOPOTKOIO 3aMblkaHUA (dhakynbTa-

TUBHOE) 11.2.12
CTOMNKOCTb K MEXQHUYECKUM BHELLIHUM BO3AECTBUAM 11.2.13 - -

* HavmeHoBaHWe [JaHHOTO BMAAa WCMbITaHUS, NpuUBeAEHHOe B CKoOKax, COOTBETCTBYET YCTAaHOB/IEHHOMY B
FOCT 1516.2.

Mpumevanune — Cwm. [1B.4 (npunoxeHve [B).

McnblTaHna TAroBbIX TpaHCOPMaToOpOoB, ABMAIOWMXCS YacTbio CTaTMYeckoro npeobpasosarens, crne-
ayet nposogutb no FTOCT P 54800.

11.2.2 [fonycku

B Tabnuue 5 npuBefeHbl fONYCKW, NPUMEHSIEMbIE 411 Ha3HAYEHHbIX NapaMeTpoB, KOTOPbIe ABAAIOTCA
npeAMeTOM rapaHTuii M3roToBUTENS, OTHOCALLMUXCS K HACTOSILLLeMY CTaHAapTy.

Ecnv gonyck B 04HOM 13 HanpasB/ieHWUiA He yka3aH, TO 3HaYyeHne B 3TOM HanpaB/ieHUn He NIMMUTUPYEeTCS.

Tab6nuya 5— fonyckn

MapameTp (NyHKT) Jonyck
1 a) CymmapHble noTepu + 10 % cymMapHbIX noTepb
b) MoTepn cocTtaBHOW uwactu (11.2.6, 11.2.8. + 15 % noTepb KaX/Aoi COCTaBHON YacTW Npu yCnoBUMW, 4TO
11.2.9) [0NyCK Ha CyMMapHble NoTepu He npesblllaeTcs

2 KoathdpmumeHT TpaHcopmauum npu XosnocTom + 0.5 % Ko3ahpuumeHTa, 3asiBNEHHONO B 3aBOACKOM Tabnny-
X0 Ha OCHOBHOW BbIBOJ, (HOMWHA/bHbIA KOIMULN- Ke. UM NPOLEHT 3asBfeHHOro koadduumneHTta, pasHbii 1/10
eHT TpaHcopmauun (11.2.5) hakTU4eCcKoro HanpsKeHWs KOpOTKOro 3aMblKaHUSA B MPOLEH-

Tax Npy HOMWHANBHON Harpyske, n060r0 U3 HUX C MEHbLIUM
3HaueHnem
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OkoHuyaHne Tabnuubl 5

MapameTp (MyHKT) [Jonyck
3 HanpshkeHue KOpPOTKOro 3aMblkaHus (OCHOBHOIO r 15 % 3afBNEeHHOro HamnpsHXeHus KOPOTKOro 3amblKaHWus
BbIBOAA) (11.2.7) 3TOro oTBeTBEHUAL*
4 Tok xonoctoro xoga (11.2.6) ¢ 30 % 3aAB/IEHHOTO TOKa X0/10CTOrO XoAa

[nsi ApyrvX BbIBOAOB A0NYCK AO/KEH GbiTh NPEAMETOM COrMalleHnUsi Mexay noTpebutesieM 1 M3roToBUTENEM.
[ns crneymasnbHOTO NPUMEHEHUs A0MYCK MOXET 6bITb YMeHbLIEH HA 10 % Mo COrMaleHnio Mexay noTpeeutenem v ns-
roTOBUTE/IEM.

11.2.3 lMpepaBaputenibHaa npoeepka

Mepep npoBegeHMEM MPUEMO-CAATOUHbIX WCMbITAHWUIA AO/MKHbI GblTb BbIMOMIHEHbI MPOBEPKN CXEMbI
Lenv, MapkupoBKM BbIBOAOB, COOTHOLLEHWNA BEKTOPOB HaMpshkeHuin (o115 TpexdasHbix TpaHcdopmaTopos),
NONSIPHOCTEN 1 AaHHbIX HA NACMOPTHON Tabnuke.

11.2.4 N3mepeHue conpoTUBNEHNA OOMOTOK

ConpoTuseHne Kaxgon 06MOTKM Mexay [OCTYMHbIMU BbIBOAAMU, HAXOAALWMUMUCS B XONI0AHOM COCTOS-

HUW. AO/DKHO ObITb M3MEPEHO Mpu MOCTOSAHHOM TOKe. Vi3MepeHue conpoTUB/EHUS, a Takke onpejeneHue
TemnepaTypbl 06MOTKM, NpW KOTOpPOI NpoBoAwiocb naMepeHue, — no FOCT 3484.1. NS MUHUMM3ALMM
B/IMSAHNA CaMOUHAYKUMM W NPaBU/IbHOTO onpejeneHns Temnepatypbl 06MOTOK crieflyeT NpuHUMaTb Me-
pbl npegocTopoxHocTn no FOCT 3484.1. ConpoTuB/ieHMe U TemnepaTypa 06MOTKM AO/MKHbI 6bITb 3aperucT-
pUpoBaHbI.

Mpy neprognyecknx UCnbITaHUAX:

a) ecnun o6MOTKa MMeeT OTBETB/IEHUA ANA PEryNnpoBaHnNa HanpsHKeHUs TATOBOM Lenu, To CyMMapHoe
COMPOTMB/IEHNE YHacTKa 3TON 06MOTKM, HaXoAALWEerocs noj HanpsXKeHneM, JO/MKHO 6bITb U3MEPEHO NS Kax-
[,0r0 OTBETB/IEHUS;

b) ecnn HekoTopble BCNOMOratesibHble 06MOTKN UMEIOT HECKOJIbKO CEKLUIA, TO AOMKHO ObITb U3MEPEHO
CONPOTUB/IEHNE KXKAO0N U3 HUX.

Mpy npuemo-caaToUHbIX UCTIbITAHUAX:

- M3MepeHune a) AoMyCTVMO OrpaHnynBaTb OCHOBHbIM BbIBOAOM 0OMOTKM;

- U3MepeHue b) LONYCTUMO BbIMOMHATL TOMIbKO HA BCNOMOratesibHoli 06MOTKE B Lie/IOM.

MpumevyaHne — Cwm. [B.5 (npunoxenne B).

11.2.5 N3mepeHune koapdurumeHTa TpaHchopmaLum

KoathpmuymenTsl TpaHcopmMaLmn Mexay napamMmy o6MOTOK HEOGXOANMO N3MEPSITb HA BCEX BbIBOAAX.

Ecnu TpaHcdopmartop C perysimpoBKOli BbICOKOrO HanpshkeHUst UMEeT HECKO/IbKO TAr0BbIX BTOPUYHbIX
06MOTOK 1 NpaBusibHble KO3 ULNEHTbI TpaHcopMaLn 6bn 3aperncTpMpoBaHbl NPV BbIMOSTHEHUN U3Me-
peHus Mexay aTUM1 06MoTKamMu, TO OCTATOYHO U3MEPUTb KO3 MULIMEHT TpaHcthopMaunm Mexay O4HOW 13
3TUX BTOPUYHbIX OOMOTOK 1 0OMOTKOI CO CTOPOHbI KOHTAKTHOI CeTu A/ BCeX BbIBOAOB 3TON 06MOTKM.

M3mepeHne koadhpmuneHTa TpaHcopMauuy TATOBOro TpaHcgopMartopa ¢ NOCTOSAHHLIM KO3dhdhunum-
€HTOM TpaHcdhopmauuy, ABASIOWErocs 4YacTbio TpaHchopmaTopa C pery/IMpoBKOi BbICOKOTO HanpshKeHUs,
NPOBOAAT NPV NEPUOANYECKNX UCMbITAHUAX.

11.2.6 N3mepeHne NnoTepb M TOKa XONOCTOro xo4a

M3mepeHne noTepb 1 TOKa XOOCTOr0 Xxo4a Heo6xoanmo BbiNONHATHL no FTOCT 3484.1%

N3mepeHus cnepyeT BbINOAHATL MPW HOMWHANLHON YacToTe € (hOPMON BOJSHbI MPUKNaAbIBAEMOro
HanpsXeHusi, 6JIM3KOI K CUHyCcOUAANbHOMN.

B cnyyae ucnbiTaTenbHOr0 HampshXXeHWs C HeCUHycouaasibHOW (hOopMOi BOMHbLI CriefyeT BHOCUTb
nonpaBky B COOTBETCTBUM CO CNOCO60OM, ycTaHOBNeHHbIM B TOCT 3484.1.

HanpshxeHve cnegyeTt npuknajbiBatb K COOTBETCTBYOLWE 06MOTKe TpaHcopmaropa; ecsim TpaHc-
dhopmaTop MMeeT perysiMpoBKy BbICOKOrO HanpshXeHus, TO YCTPONCTBO NepekIyeHuns BbIBOAOB 1 06MOTKa
CO CTOPOHbI KOHTaKTHOW CETU TATOBOrO TpaHcdopMaTopa C NOCTOAHHbLIM KO3hPULMEHTOM TpaHcopMaLum
L0/MKHbI OCTaBaThbCsA BK/IHOYEHHBIMU B Lierb, & BCe OCTaslbHble 06MOTKU A0/MKHbI ObITb OTK/THOYEHbI.

11.2.6.1 Tlepuoanyeckne mUcnbiTaHns

M3mepeHne NnoTepb 1 TOKa XOM0CTOro Xo4a ciefyeT BbIMO/HATL NPU HANPSXXEeHNAX CO CTOPOHbI KOHTaKT-

Hoin ceTn 0.8U, 0.9U n 1.1U (U — HOMUHa/IbHOE HanpsXeHWe KOHTaKTHON CeTw).

» [lononHUTENbHOE NMOMOXEHWE NPUMEHEHO B HACTOSILLEM CTaHAapTe C yYeToM NPUHATbIX B Poccuiickoii ®egepa-
Lnn U3MepeHuii NoTepb 1 TOKA XO/I0CTOr0 X04a TPaHC(OPMAaTOpOB.
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Mo cornaleHuo Mexay NnoTpeGuTenem v N3roToBUTENEM N3MEPEHUSI MOTYT GbITb NPOBEAEHBI NPY MU-
HUMa/IbHOM. HOMUHA/IbHOM U MaKCUMaslbHOM 3HAUYEHUsIX HanpPshKeHUiA KOHTaKTHO ceTu.

Ecnu TpaHchopMaTop MMEeeT perynvpoBKy BbICOKOTO HANPSHXKEHUs, TO U3MEPEHWs CieayeT BbINo/HATb
[151 TPEX MOIOXEHU yCTpoiicTBa NepektoyeHsi BbIBOAOB, OGHO M3 KOTOPbLIX COOTBETCTBYET OCHOBHOMY Bbl-

BOAY.
Mpumevanune — Cwm. [1B.6 (npunoxeHve [B).

11.2.6.2 TNpuemo-caaToyHble UCMbITaHWUs

MN3mepeHne noTepb U TOKa X0/10CTOro Xxo4a cneayeT BbINONHATb:

* Ha nocnefoBaTeNlbHO COeAMHEHHbIX BT OPUYHBIX TATOBbIX 06MOTKax NPy HOMUHANbHOM
HanpsxeHuu,

* NPV MasioM HanpsXXeHnun*

M3mepeHunsa cnefyeT BbINOMHATL Tak Xe. kKak B 11.2.6.1, HO TO/ILKO A1 OCHOBHOTO BbiBOAA NPY HOMU-
Ha/lbHOM HanpshXeHnW KOHTakTHOW cetun U.

11.2.7 N3mepeHne HanpsXXeHUss KOPOTKOTo 3aMblKaHuUs

Bcnepcteme pasHoobpasns cxem pacrnosioxeHnss o6MOTOK TAroBbIX TpaHcopmMaTopoB BCe KOMOGUHA-
UM nap 06MOTOK, Ha KOTOPbIX MognexaT U3MepPeHUo HanpshKeHWs KOPOTKOrO 3amblkaHUs, [O/DKHbI ObiTb
yCTaHOB/EHbI MO COrNalleHnio Mexay notpebutenem n nsrotosutenem. Mepruogunyeckne UcnbiTaHNSA [OMX-
Hbl NPefoCTaBATL AOCTATOYHbIE AaHHbIe, NO3BOAOLWME rparuyeckm n3obpaxarb XapakTepUCTUKN TPaHc-
chopmartopa nog Harpyskoi npu BCeX NO3uLMAX Nepekoyarens BbiBOAOB, a Takke OCyLecTBASATb pacyer
TOKOB NpW NOBpeXAeHNAX.

DT HanpshkeHus cnegyeT UsMepaTb ANA cnegywmnx kKombuHalmin 06MoToK:

a) 06MOTKa CO CTOPOHbI KOHTAKTHOW CeTu CO BCeMW TAroBbIMKW 06MOTKaMu (nepuoanyeckne n npue-
MO-CAATOUHblE UCMbITaHWSA);

b) 06MOTKa CO CTOPOHbI KOHTAKTHOM CeTW C Kaxaol rpynnoii 06MoToK, KOMMYTUPYIOLLMX OAHOBPEMEH-
HO WAV NOYTN OAHOBPEMEHHO (Nepuoguyeckme UCbITaHus);

C) 06MOTKa CO CTOPOHbI KOHTAKTHOM CeTW 0TAE/bHO C KaXk0i He3aBMCUMOU TAroBo 06MOTKol (Nepuo-
Anyeckune v Npuemo-CAaToYHbIE UCTbITAHUS);

d) o6MOTKa CO CTOPOHbI KOHTAKTHOU CeTU OTAENBHO C Kaxaol BcnomoraTesibHOM 06MOTKol (nepuogu-
yeckue ucnbitaHms).

Mpy NneproamnYecknx NCnblTaHUSX A9 KOMOUHaL A 06MOTOK &), b) U C) n3MepeHns cnegyeT BbINOHATL
Ha BCex BblBOAAX, Torga Kak Ans komovHauuu d) npy neprogmyeckmx UCnbITaHUSaX U Npu NPUeMo-caaToUHbIX
UCMbITAHUAX N3MEPEHNS HEO6XOAMMO BbIMOMHATHL TO/IbKO HA OCHOBHOM BbIBOZe OOMOTKM CO CTOPOHbI KOHTaKT-
HOI ceTu 1 Ha 3aflaHHOM BbIBOZEe BCoMoraTesibHbIX 0OMOTOK.

Ecnu TpebytoTcs 4ONONHUTENbHbIE M3MEPEHMUS HAa APYTUX BbIBOAAX WU APYTUX KOMOUHALNSAX 0GMOTOK,
TO OHU A0/MKHbI ObITb COrnacoBaHbl Mexay noTpebuTenem n N3roToBuTeNIEM.

HanpspkeHne KOpOTKOro 3amblKaHusa cnegyeT U3MepsATb NPV HOMWHaJIbHON YacToTe € UCMOo/b30BaHNEM
MCTOYHMKA NPUBNN3NTENBHO CUHYCOMUAA/IbHOTO HanpsxeHus. 3mMepeHuss MoryT BbINOIHATLCA Npu 1t060M
TOKe, cocTaBnsaowem ot 25 % o 100 % HOMUHAILHOTO TOKa.

M3mepeHHoe 3HauYeHue [O0/KHO KOPPEKTUPOBATLCA MOCPEACTBOM €70 YMHOXEHWNS Ha OTHOLLEHWE HO-
MUWHA/IbHOTO TOKa K MCMbITaTeNIbHOMY TOKY. 3HauYeHWs1, NosTy4YeHHble TakuM 06pa3oM, fO/MKHbI OblTb CKOpPeK-
TUPOBaHbI /19 COOTBETCTBYIOLLLE pacyeTHON Temneparypsbl, ykasaHHoW B 11.2.9.

MeToauka nsmepeHus HanpsXXeHnsa KopoTKoro 3ambikaHnss — no FOCT 3484.1.

Mpumeuvanune — Cwm. AB.7 (npunoxexne B).

11.2.8 N3mepeHne NoTepb KOPOTKOIo 3aMblKaHNs

11.2.8.1 O6uWme nonoxeHns

MoTepn KOPOTKOro 3aMblKaHWs [O/DKHbI PErMCTPUPOBATLCA B TeUEeHMe Nepuonyecknx 1 npuemo-caa-
TOYHBIX UCMbITAHWIA NPU HANPSXEHUN KOPOTKOro 3amblikaHusa (CM. 11.2.7), a nonyyeHHble 3Ha4YeHUs AO/DKHbI
6bITb CKOPPEKTMPOBAaHbI NOCPEACTBOM MX YMHOXEHUS Ha KBadpaT OTHOLLEHUS HOMUHA/IbHOTO TOKa K ucnbiTa-
Te/IbHOMY TOKy.

MonyyeHHble TaknuMm 06pa3oM NoTepu A0MKHbI ObITb YTOYHEHBI MPUMEHUTENIBHO K COOTBETCTBYOLLEl pac-
YyeTHOI Temnepatype, npueeAeHHol B 11.2.9. ConpoTuBeHne cneayeT onpesensTs B COOTBETCTBUN ¢ 11.2.4.

MoTepn KOPOTKOTrO 3aMblkaHMs cnegyeT onpefensatb ANA cnefylmx KombruHauuii nap 06MOTOK:

a) 06MOTKa CO CTOPOHbI KOHTAKTHON CeTU 1 BCe TArOBble BTOPUYHbIE 06MOTKW, COeAANHEHHbIe napasn-
NenbHO unu nocnefosatesibHO COOTBETCTBEHHO;

* [lonoNHUTENbHOE NOMIOXEHNE NPUMEHEHO a HACTosILeM cTaHAapTe ¢ y4eToM NpUHATLIX a Poccuiickoil ®epepa-
LN U3MEpeHuii NoTepb 1 TOKA XO/I0CTOr0 X04a TPaHC(OPMAaTOpPOB.
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b) o6MOTKa CO CTOPOHBI KOHTaKTHOI CeTU 1 Kaxaas U3 BCrnomMoraTesibHbIX BTOPUYHbLIX 0OMOTOK.
OnpegenexHve notepb KOPOTKOrO 3amblkaHWsA TpaHCOpMaTopoB, ABASAIOLMXCA YaCTblo CTATUYECKOro
npeobpasosatens, cnegyet nposoaute no FTOCT P 54800.

MpumeyvaHuns

1 CymmapHble noTepu Bcex Lienei He MoryT GbiTb NOMyYeHbl MPOCTbIM apudIMeTUYECKNM CNIOXKEHNEM NOTEPb, N3Me-
PEeHHbIX Ha Napax 06MOTOK. yKa3aHHbIX Bbille. B HEKOTOPbIX Clyyasix OHM MOTyT 6bITb paccunTaHbl MO CONPOTUBAEHUIO NPK
NOCTOSAHHOM TOKe Ka Aol 06MOTKM N COOTBETCTBYIOLLEM TOKE CA06aBNEHNEM [ONOTHUTE bHbIX NOTEPb, NOMYYEHHbIX MPU
NCMbITAHUSAX.

2 Cwm. 1B.8 (npunoxeHue AB).

11.2.8.2 Tepuogmnyeckne ncnbitTaHns
MoTepy KOPOTKOro 3aMblkaHUs cnefyeT onpefensitb ANA KOMOMHauWii @) u b). onpefeneHHbiX B
11.2.8.1. Aina kombuHauun a) onpegesnieHne noTepb KOPOTKOrO 3aMblKaHUs cnefyeT BbINOMHATL 418 Tpex
NOMOXeHWli yCTpoicTBa NEPEKNIOYEHUST BbIBOLOB, COOTBETCTBYHOLLMX:
- OCHOBHbIM BblBOJAM;
- BblBOAAM C cambIM¥ 60/IbLLIMMK NOTEPSMU B TATOBLIX 06MOTKaX:
- OfHOI nape Apyrux BbIBOAOB.
11.2.8.3 lNpuemo-caarToyHble UCMbITaHUA
MoTepy KOPOTKOTO 3aMblkaHWA criefyeT onpefensaTb TONbKO A1A KOMOMHauMM a), onpegenieHHon B
11.2.8.1. n orpaHnynBaTb OCHOBHbIM BbIBOAOM.
MeToanka onpefeneHns NnoTepb KOPOTKONo 3amblkaHusas — no FOCT 3484.1*.
11.2.9 OnpepgeneHne cymmapHbIX NoTepb
CymmapHble noTepu pasHbl CyMMe NMOTEPb XO/10CTOr0 XoAa
Tabnuuya 6— PacueTHble TeMNepatypsl (11.2.6) U NoTepb KOPOTKOFO 3aMblkaHusa (11.2.8) nocne KOppekTy-
POBKM MOCNEAHUX NMPUMEHUTENBHO K COOTBETCTBYIOLLEN pacyeTHo

Knacc PacueTHan Temnepatype 06MOTOK, KOTOpas npueefeHa B Tabnuue 6.
H3TPCBXTOWKOCTU Temnepartypa. "C ~
CyMMmapHble NoTepu TArOBbIX Lieneli TAroBbIX TpaHcgopmaTto-
pOB paccynTbiBalOT AN1A OCHOBHbIX BbIBOLOB W /1 BbIBOAOB C
é 85 camMmbIiMy 60NbLUMMW NOTEPAMM B TATOBLIX 0OMOTKaX.

CyMMapHble noTepu TAroBbIX TpaHchopMaTopoB paccynThl-
B 130 BalT AN KOMOGMHALMM HOMWHANBLHO TATOBOW Harpysku v HOMMU-
HanbHOW Harpysku BcCromoraTefnibHoi uenu. B 3ToT pacyeTt no
F cornaweHnio Mexay norpebutenem u M3roToButTenemM OO6bIYHO
H BK/IHOYAOT NOTEPU, CBAA3AHHbIE C Harpy3koli AN 3/1eKTpocHabxe-
ggg 150 HMS cocTaBa. lNoTpebneHne 37eKTPUUYECKOn 3Heprum BCnomora-

250 TenbHbIM 060pyAoBaHMeM TpaHcdopmaTtopa (MacnsHblli Hacoc,
BEHTUSATOP U T. [.) B €10 CyMMapHble NOTEPU He BK/IYaloT.
Ecnun He ycTaHOBEHO MHOE, TO 471A TpaHchopMaTopoB, Kpo-
Me TSAroBbIX TpaHCOpMaTopoB, CYMMapHble NOTEPN PacCcUUTbIBAKOT A1 HOMWHAIbHOM Harpysku npu ycnio-
BUW. UTO BCe OOMOTKM HarpyXatTcsi 04HOBPEMEHHO.

11.2.10 WcnbiTaHne Ha Harpes

McnblTaHns Ha HarpeB NPOBOAAT NPU HOMUHA/ILHOW MOLWHOCTU TpaHcdopmaropa (cM. pasgen 6) npu
paboTe CeKLMOHMPOBAHHbIX 0OMOTOK CO CBOMM OCHOBHbLIM WM 3afaHHbIM BbIBOAOM.

Bo Bpems ucnbiTaHna BCe BCMoMoraTesibHble YCTPONCTBA LMPKYNSALUN N OXaXAEHUS OXNaxaatoLei
cpefibl pacnonaralTcs B YCOBUSIX, IKBUBATIEHTHbIX YC/IOBUAM 3KCnyaTaLum Xene3Ho40P0XHOro NoaBuX-
HOro cocTasa.

Lnsa TpaHchopmMaTopoB ¢ NPUHYAUTENBHOW LMPKYNsuueid Bo3ayxa Uim ¢ Nofo6HbIM BULOM OX/TaXKAEHUS,
yKasaHHbIX B Tabnuue 1a, ucnbiTaHne cnegyet NpoBOAUTL Npy 3aaHHOM pacxoge Bo3gyxa (Mnn cKopocTh).

M3rotoBuTENb MOXET MPUMEHSITb /11060 U3 crepylwmux MeToAoB WCNbITaHWi, NPUBEAEHHbIX B
FOCT 3484.2:

- MeTof HenocpeACcTBEHHON Harpysku;

- MeTopj B3aMMHOI Harpysku:

- MeToj KOPOTKOro 3amblKaHUsi U XO/10CTOr0 XoZa.

Heob6xoaumo Takxke BbINoAHATL TpeboBaHusa TOCT 3484.2 B yacTtu:

- M3MepeHU pasnnyHbIX Temneparyp;

- NPOAO/IHKNTENBHOCTN UCMbITAHWIA;

* [lononHMTeNnbHOe NOJI0XEeHMe NMPUMEHEHO B HACTOALEM CTaHAapTe C y4eTOM NpuHATON B Poccuiickoii degepa-
UMM MeToauKn onpegeneHns notepb KOPOTKOro 3ambikaHusa TpaHcdopmaTtopa no FOCT 3484.1.
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- onpejeneHnsa nNpesbileHns TemnepaTypbl 06MOTKY;

- Heo6XxoAMMbIX KOPPEKTVPOBOK NOKa3aHWiA.

MeTogbl HenocpeACTBEHHON Harpy3kn Y B3aUMHON Harpy3ku NpYMeHsIoT 415 TpaHchopmaTopos ¢ npu-
HyAWTENbHON LMpKynauuelt Bo3gyxa unv ¢ nofo6HbIM BUAOM OX/TaXAEHUS, B OCHOBHOM NPU OrPaHUYeHHbIX
HOMWHAsIbHbIX XapakTepucTmkax. HacTHbole fgeTanm 3TuX MeToA0B ABAITCA NPeAMETOM COrflalleHnsa Mexay
noTpeéutenem u N3rotToBUTENEM.

MeTo/ KOPOTKOro 3aMblKaHUA 1 XO/10CTOro xo4a crnefyeT BbiNONHATL B cooTBeTCcTBUN ¢ TOCT 3484.2.
WcnbiTaHna no aToMy MeToAy cnefyeT NPOBOANTbL NpU nocnefoBaTelIbHO COeAUHEHHbIX BTO-
PUYHbBIX TAr0BbIX 06MOTKaX U HOMUHANBbHbLIX YCAOBUAX NO OXNAXAEHUIO W NOTepsXx, COOTBET-
CTBYHLWNX MOLWHOCTK:

* B/lIeTHeM pexume paboThl;

* B 3UMHEM pexume paboTbl*

McnbiTaHns Ha npesbileHre TemnepaTtypbl TPaHCOPMaTopoB, ABASAILWMXCA YacTblo CTaTUYECKOro
npeobpasosaTenis, U onpefeneHne aKBMBaA/IEHTHbIX N0 TemneparType TOKOB B UX 06MOTKax cnefyeT npoBo-
antb no FOCT P 54800. KoHeYHble 3HAaYeHUs NPEBbLILEHUS TeEMNepaTypbl pa3/IMYHbIX YacTeli TpaHcdopma-
Topa He AO0/DKHbl MpeBbiWaTb NpefAesibHbIX AONyCKaeMblX 3HauyeHwl, yka3aHHblX B Tabnuue 3. Ecmau
M3roTOBUTE/Ib HE MOXET BOCMPOU3BECTN paboune hOpMbl BOSH HanpshkeHWs Ha TpaHcdopmarope, TO Mo
MeTOoAY UCMbITaHNA Ha Harpes Mexay notpebutenem n nocTasLMKOM JO/KHO ObiTb JOCTUTHYTO COrNalleHue.

11.2.11 WcnblTaHUA 3N1eKTPUYeckoil NPOYHOCTU N30NAL UK

McnblTaHna aneKkTpuyeckoli NPOYHOCTU N30MALMM HOBbIX TUNOB TPAHCOPMaTopoB NPOBOAAT Ha Npes-
NpMATUU-U3rOTOBUTENE NPU KOMHATHOI TemnepaTtype ¢ TpaHchopMaTopamu, 060pyL0BaHHbLIMY LUTATHLIMM
[OMNOTHUTE bHBIMY YCTPONCTBaMW, KOTOPbIE MOTYT NOBAWATL HA UCMbITAHNS.

MpuHMMasa BO BHUMaHWe KOSIMYECTBO BEPOATHLIX BapMaHTOB, KOHUrypaLuu, Bolbnpaemble ans aTux
UCMbITaHW, He06X0ANMO ONpefensTb B KaXAOM KOHKPeTHOM cnyyae. OfHako:

- MPOBOJ 3a3eM/IeHUs [O/DKEH KPEMUTLCS K TEM Xe ToukaM 0B6MOTOK, K KOTOPbIM OH MPUCOEANHEH NpK
aKcnyaTauum,

- ANA TAroBblX TpaHCOPMaTOpPOB C PEryIMPOBKOI BbICOKOrO HanpshxeHUs nepeknyvaresib BbiIBOLOB
[omKeH 6bITb NOACOeANHEH K OCHOBHOMY BbIBOAY.

McnblTaHna Ha NPOYHOCTb U30NALUK BKIOYAKOT B CEOS:

- UCMbITAHMSA Ha CTOMKOCTb K MHAYKTUPOBAHHOMY HanpsbxeHuto (cMm. 11.2.11.1);

- WCNbITAHUS Ha CTOWKOCTb K HANPSXXEHWIO NPOMBbILL/IEHHOW YacToThl (cM. 11.2.11.2):

- WCNbITAHNA Ha CTOWKOCTb K UMMY/IbCHOMY HanNpsKeHW0 NOMHON AnnTenbHoCTU (cMm. 11.2.11.3).

[Nns venbiTaHuii Ha CTOMKOCTb K MHAYKTVPOBAHHOMY HaMnpPsHXKEHUI0 Y K HanpsKeHWKo NpPOMbILLIEHHOW
4acTOTbl UCMbITaTEbHbIE HANPsHXXeHNs NpUBEeAEHbI B BUAE CpefHEeKBaApaTUYeCcKnx 3HavyeHunii B Tabnuuax 7 v
8. MpsAmoe nsmepeHve cpefHeKBafpaTN4yecKoro HanpPsHKeHUs MOXeT ObiTb 3aMEHEeHO U3MepeHneMm amnau-
TYAHOrO 3HAYEHUA HaNPSHXKEHUS; aMNAUTYAHOE 3HaYeHne, pasfefieHHoe Ha 4/2. 4OMKHO PaBHATLCS cpefHe-
KBagpaTnyecKkomy 3HauyeHuto, npusegeHHoMy B Tabnunuax 7 n 8.

Ta6nuuya 7a— HanpsxeHus Npu UCMbITAHUAX 3MEKTPUUYECKON NMPOYHOCTU U301ALUN 0BMOTOK, HEMOCPELCTBEHHO
NOACOEANHEHHbIX K KOHTAKTHOW CETM

McnbitatensHoe Hanpsbkenve U, B

HoMuHanbHoe HomuHanbHoe
HanpsbkeHre 1M HanpsbxeHvie nonsnm VcnbiTaHne Ha HanpshkeHue
TSrOBOI CUCTEMbI. B MPOMBILLTEHHOIA YACTOTbI VicnbiTaH1e Ha MMMy ICHOE
HarpskeHre {IMKOBOE 3HaYeHe)
750* 900 2800 6000
1500* 2300 5500 12000
3000* 3700 11500 25000
25000 27500 60000 150000

MpnumMmeyaHune — o cornaweHno mexay I'IOTpeﬁVITeI'IeM N n3rotosuTenieM MoryT npuMeHATbCA 3Hauve-
HNA UCNbITaTeNbHbIX Haﬂpﬂ)KeHl/Iﬁ, OT/INYHbIE OT 3HAYEHWA, YCTaHOB/1IEHHbIX B,anHOIZ Tabnuue. 3HavyeHus, oTme-
YEHHbIE 3HAKOM «*», OTHOCATCHA K 06MOTKaM peakTopoB, NOACOEANHEHHbIX K KOHTAKTHOW CETU NOCTOAHHOrO ToKa.

MpumeyvyaHune — Cwm. AB.9 (npunoxeHune AB).
* BBefleHne JaHHOro TekcTa B HacTosALWMi cTaHgapT 06ycnoBAEHO YCI0BUSAMU 3KcnayaTaunm B Poccuiickoli depe-
pauumn TAroBbIX TPAHCOPMAaTOPOB XeNe3HOL0POXHOIo NoABMXHOIO cocTaBa
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Ta6nuua 8— HanpsxeHus U npu UCNbITAHUAX 3/1EKTPUYECKO NPOYHOCTU M30MALUN (MCMbITAHWE HA CTOMKOCTb
K UHAYKTUPOBAHHOMY HanpshKeHUI0 WUAU HANPSHKEHWIO NMPOMbILLIEHHOW 4acToTbl) A1 06MOTOK, HE MOACOeANHEHHbIX
K KOHTaKTHOIi ceTn (CpeaHeKkBaApaTUyeckne 3HaueHust)

B BonbTax

HanpseHue TAroBbIX ¥ BCrIOMOraTesibHbIX

HoMuHasbHOE HanpshxeHre > =
TpaHcepbIaropoii ¢ 04HOM 13 0GMOTOK,

HanpsbkeHne 06MOTOK, He

usonsLn HenocpeacTseHHo HOACOEAMHQHHOVI K KOHTaKTHOW ceTu MIOACOSAVHERHBIX K KOHTaKTHOIA CeTw

300 - 1500

660 — 2500

900 4000 3300
1200 4700 3900
1800 5600 5200
2300 7000 6600
3000 8000 8000
3700 10000 9400
4800 13000 11600
6500 17000 15000

MpumeuyaHune —Io cornaeHno Mexay norpe6uTenem v U3roToBuTeNeMm AoNyCTUMO Npu-
MEHSITb 3HAUEHNS UCTIbIT AT e/bHbIX HANPSHYKEHWIA, O T /IMYHbIE OT 3HAYEHWUN, yCTAHOBMIEHHbIX B Ta6nuye’.

11.2.11.1 VcnblTaHUs Ha CTOMKOCTb K MHAYKTUPOBAHHOMY HanpsiXeHuto

OCHOBHOI1 LieN1bl0 AaHHOTO MCMbITaHWUA SBNSETCA NpoBepka M30MALMN MEeXAy BUTKaMu, KaTylkamu u
OTBETB/IEHMAMU BCEX paccMaTpuBaeMbIX 06MOTOK.

[na Bcex 06MOTOK, KOTOpble UMEIT OANH KOHEL, UV OAMH BbIBOJ NOCTOSHHO 3a3eMJIEHHbIN, AaHHOe
ncnbiTaHne ABASETCA O4HOBPEMEHHO UCTbITAHNEM He3a3eM/IEHHOTO BbiBOAA OOMOTKMN Ha CTOMKOCTb K Hanps-
XXEHUIO NMPOMBILLNEHHON YacToTbl. MPUAOXKEHUE NCNbITATENIbHOIO HANPSXKEHUS, U3MEHEHe NPOAO/IKNTENb-
HOCTW WCNbITAHUA B 3aBUCUMOCTM OT 4acToTbl U T.[4.— B cooTBeTcTBMM ¢ FTOCT 22756. B TeuyeHue
ncnblTaHns 6ak n cABOEeHHbIe 06MOTKM, HE CNOoMb3yeMble A/18 MMTaHus, AO/MKHbI 6bITb COEAUHEHbI C 3eMel
OfHUM U3 CBOUX BbIBOL0B.

B TeueHune ncnbiTaHMA 06MOTKM Ha CTOMKOCTb K MHAYKTMPOBAHHOMY HanpskeHuio cnegyeT NnpuHumaTh
Mepbl, 47151 TOT0 YTO6bI HANPSHXXEHUSA, NHAYKTUPOBaHHbIE B Pa3/INYHbIX 06MOTKaX B OAHOW 1 TOW e MarHUTHO
Lenu, He NpeBbllWaNy 3Ha4eHWUiA, ykasaHHbIX B Tabnuue 8.

11.2.11.2 WcnblTaHUe Ha CTONKOCTb K HANPSHXXEHUIO MPOMbILLIEHHON YacTOThI

[laHHoe ucnbiTaHve NpPYMeHVMO KO BCeM 06MOTKaM TpaHChopMaTopoB, KOTOpble He MNOACOeNHEHb! K
KOHTaKTHOIi CeTU UM MNOCTOSHHO 3a3eMJIeHbl B caMOM TpaHcdopmMaTope. VcnbiTaHne Ha CTOMKOCTb K Hanpsi-
XXEHWIO NPOMBILL/IEHHOW YacToTbl cnedyeT NPOBOAUTL C UCMNOIb30BaHNEM UCTOYHMKA NPOMbILLIIEHHOR YacTo-
Tbl. NoOAAEpXVBaloLWero nepeMeHHoe ofHOoMasHoe HanpsXkeHne, KOTOpoe [OJ/KHO MNpukiadbiBaTbCs
nooyepeaHo Mexay Kaxaol n3 06MOTOK, NOAEXaLLMUX UCTbITAHMIO, U KO BCEM APYrMM 06MOTKam, noacoeaun-
HEHHbIM BMecTe K 6aky 1 Kk 3emne. Tpeb6oBaHWsA K (DOpMe BOJHbI UCMbITATENBHOIO HANPSXeHNsA, MUHUMaNb-
Has yYactoTa, YacTHble AeTann MPUIOXKEHUA HanpsHXXeHUus W MNPOLAO/IKUTENIbHOCTL UCMbITaHUSA — B
cootseTcTBUN € TOCT 22756.

O6MOTKM, NoAcCOeANHEHHbIe K KOHTaKTHOM CeTW M MOCTOSAHHO He 3a3eMJ/ieHHble B TpaHcdopmarope,
[O/MKHbI NOABEpratbCs NCMbITAHWIO HA CTOMKOCTb K HAMPSHKEHUIO MPOMBILIJIEHHON YacTOTbl MPY 3HAYEHWUN
HanpsHxeHus, nognexallem coracoBaHuio Mexay notpebutenem n nrotoButenemM. 7o HanpsxeHne onpe-
fenseTrca ypoBHEM MPOYHOCTU U30MALUUN Ha 3a3eMIEHHOM BbIBOAE OOMOTKM.

11.2.11.3 WcnblTaHUs Ha CTOMKOCTb K MMMY/IbCHOMY HanpshKeHWH NOJSIHON ANNTETbHOCTY

[laHHOe ucnbiTaHne NPUMEHSIOT K TATOBbIM ¥ BCOMOraTesibHbIM TpaHchopmaTopaM, HenocpeAcTBeH-
HO NUTAEeMbIM OT KOHTaKTHOW ceTu. IMNynbCHOe HanpshkeHvue cnefyeT NpukiagbiBatb K BbIBOAY 0OMOTKM
TpaHcchopmaTopa co CTOPOHbI KOHTAKTHOI ceTu.

* MNpuBegeHHOE NpUMeYaHne J0NOJIHEHO MO OTHOWeHM0 X M3K 60310:2004 1 Hanpas/ieHO Ha y4YeT UHTEPECOB Kak
noTpe6buTens, Tak 1 U3roTOBUTENSA MO KOHKPETHbIM BUAAaM NPOAYKLMU.
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B TeueHue ncnbiTaHnA:
- 6ak un Bce AOO0CTyNHble BTOPUYHbIE BblIBOAbI A0/TXHbI 6bITb 3a3EeM/IEHbI HenocpeacTtBeHHO:

- 3a3eMAWUA BbIBOA 06MOTKM CO CTOPOHbI KOHTaKTHOW CeTu A0/MKEH ObiTb 3a3eMsieH Henocpeg-
CTBEHHO WNN Yepes CONpPOTUBIEHNE HU3KON BEJIMUUHDI;

- BCE 3allUTHbIE YCTPOCTBA OT NEepeHanpsKeHUs, CBSA3aHHbIE MPU 3KCNyaTaluu ¢ BbIBOAOM 06MOTKM
CO CTOPOHbI KOHTAKTHOW CeTW, AO/MKHbI 6bITb CHATBI UM OTCOEANHEHDI:

- Npv NPUMEHEHUW PErYIMPOBKM BbICOKOTO HaMnpshXeHWs nepeksyaTesb BbIBOLOB AO/IKEH ObITb NOA-
COefiIMHEH K OCHOBHOMY BbIBOAY.

McnbITaHUst Ha CTOMKOCTb K UMNY/IbCHOMY HanpsXeHUO NOSTHOW A/IMTENBHOCTU CrieyeT NPoBOAUTL CO
cTaHOapTHOM (DOPMOIA BOSIHBI UMMY/IbCHOTO HanpsxeHns B 1,2/50 MKC; NMKOBOE 3HAYEHWEe NPUKIabiBaeMoro
HanpshKeHMs JO/MKHO COOTBETCTBOBATL YKa3aHHOMY B Tabnuvue 7a. MeToAbl UCMbITAHWIA — B COOTBETCTBUU C
FOCT 1516.2. He pekoMmeHAyeTCcs NPOBOANTL UCNbITAHUA C NPUMEHEHWUEM YCEYEHHbIX BOJIH.

11.2.12 lNoBegeHue B yC/IOBUAX KOPOTKOTO 3aMblKaHNs

[aHHOoe ucnbiTaHMe He0b6XoAMMO yKasbliBaTb MO COr/IAaCOBAHMIO MEXAY noTpebutenem u nsrotosute-
nemM npu 3akase n nposBoguTb B cootTBeTcTBuM ¢ FTOCT 20243.

TpaHccopmaTop AO/MKEH ObITb CMOCOGEH BblAEPXMBaTb 6€3 NOBPEXAEHMSA TENN0BbIE U MEXaHMYeCcKne
BO3/ENCTBNA KOPOTKMX 3aMblkaHWii Mexay BblBOAAMU BCEX BTOPMYHbIX 0O6MOTOK. 19 BCMoOMOratesibHbIX
06MOTOK CrieflyeT yunTbiBaTb Ha/IMumMe B COOTBETCTBYOLLMX LensX MOJIHOr0 CONPOTUB/IEHUS MYWTM 3aLLUTHBIX
YCTPOICTB (NpeAoxpaHuTenei, nepekayarenein nT. a.).

MakcnmanbHoe 3Ha4yeHne MOLLHOCTM KOPOTKOro 3aMblKaHusl, LoMNyCTUMOE Ha BXOA4e B Xee3HO40POX-
HbIl NOABWXHOI cOcTaB, [O/HKHO GbITb YCTAHOBIEHO NOTpebuTENnem.

HanpsxkeHnem, npyHMMaeMbliM BO BHUMAaHUE, ABASAETCA MaKCMMasibHOe 3HAaYeHUe HanpsxeHusa Taro-
BOli cuctembl B cooTBeTcTBUM ¢ TOCT 6962.

11.2.13 WcnbiTaHUA Ha CTOWKOCTb K MEXaHUYEeCKMM BHELWHUM BO34elicTByOW UM hakTtopam

McnbiTaHMa Ha CTOMKOCTb K  MEXaHWYeCKMM BHELIHWM  BO3AeNCTBYHOLWMM  akTopam — no
FOCT 16962.2.

MocnepoBaTeNnbHOCTb U KOHKPETHbIE METOAbl UCMbITAHWUI YCTaHaBNNBAIOT B TEXHUYECKMX YC/TOBUAX Ha
TpaHcgopmartop.

MpoBepku TEXHUYECKUX XapaKkTepUCTUK, NoA/1exallne NoOBTOPEHMNIO NOC/E UCNbITAHWI Ha CTOMKOCTb K
MeXaHW4eCKUM BHELLHVM BO3AeNCTBYHOWMUM hakTopam, ec/iv MHOe He COr/lacoBaHO Mexay noTpebuTenem u
N3roToBUTENEM, AO/DKHbI BKOYATh B Cebs:

a) u3MepeHve noTepb 1 ToKa XON0CTOro X04a;

b) M3MepeHne HanpsHXKeHUs KOPOTKOro 3amblKaHus;

C) UCMbITaHWE Ha CTOWKOCTb K MHAYKTUPOBAHHOMY HaNpPSHKEHWIO UMW K HANPSHKEHWUIO NPOMbILLIEHHOM
4acToThbl.

Ecnwv pesynbTathl UCNbITAHWI MO NEPeYnCIeHNsM a) U b), TPUBEAEHHBIM BbILLE, OT/IMYAIOTCA MEHEE YeM
Ha 2 % OTHOCUTE/IbHO 3HAYEHUIA, U3MEPEHHbBIX B XOA4€E NEepBOHaYa/IbHbIX UCTIbITAHWI, TO TpaHCcopMaTop cuu-
TaeTcsa BblAepXaBLUUM UCMbITAHUS Ha CTOMKOCTb K MEXAHUYECKM BHELUHWM BO34eiCTBYHOLWUM dakTopam.
[ns ucnbiTaHnsa No NepeynNC/IEHNIO C) UCNbITATE/IbHOE HaNpshKeHue AO/HKHO CcOCTaBNATb 75 % 3HauYeHni, mc-
Nnofib3yeMbIX NpU NepBoHaYvasibHOM UCMbITaHWUUW, U HEe AO/HKHO NPUBOAUTL K NPO60I0.

Mpumevanne — Cm. AB.10 (npunoxexune [B).
11.3 WcnblTaHne peakTopoB

11.3.1 TlepeyeHb UcnbiTaHN

MpoBepkn, U3MEPEHNs U UCMbITAHWS, NoA/exallne NPOBEAEHNI0 HA peakTopax, NpUBeAeHbl AN Kax-
[loli KaTeropum ncnbiTanuii B Tabnuue 9.

Ta6nuua 9 — MNMepeyeHb NPOBEPOK U UCTbITAHUIA, NOANEXALLUX NPOBELEHUI0 HA peakTopax

TyHKT W NOANYHKT HACTOSILLEro cTaHJapTa
Bua ucneitadna
MNepuognyeckne  lMpremo-caatouHble  ccneposatensckvie

MpegapuTensHas npoBepka - 11.3.3
M3mepeHue conpoTuBeHUs 06MOTKM — 11.3.4
M3mepeHue notepb 11.3.5 — —
McnbiTaHne Ha Harpes 11.3.7 — —
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OkoHuyaHne Tabnuubl 9

|-|yH KT WX NOANYHKT HaCTOoALLEero CtaHgapta

Bug, vicnbiraHus
Mepvognueckne  lMpuemo-caatoyHble  Mccneposaresibekue

MpoyHOCTb N30NALMK:
- CTOWKOCTb K HANpsHKEHUI0 MexXAay BblBOAAMU 11.3.8.1 11.3.8.1

- CTOWKOCTb K HANpsHKEHWO MPOMbILL/IEHHOWN YacToTbl — 11.3.8.2 —
- CTOWKOCTb K MMMY/IbCHOMY HanpsKeHWo NOSIHOW Asin-

TeNbHOCTHU (VICI'IbITaHl/Ie HanpsaxeHnem rpo3oBbIX WUMNY/b-
coB)* 11.3.8.3

CTOIKOCTb K MEXAHUYECKMM BHELLIHUM BO3AEWCT BYHOLLUM
dakTopam 11.3.9 _ _
* HanmeHoBaHWe [aHHOTO BMAA WCMbITAHWUSA, NPUBEAEHHOE B CKOOKax, COOTBETCTBYET YCTAHOB/EHHOMY B
FOCT 1516.2.

MpumeuvyaHne — Cwm. [IB.11 (npunoxeHune AB).

11.3.2 [donycku

Mo cornacosaHnio Mexay noTpebuteniemM v NOCTaBLLUKOM 3HAYEHUS [ONYCKOB, NPUBEEHHble B Tabu-
ue 10 kak pacHeTHble, MPUMEHUMbI B KAUYECTBE [0MYCKOB MeXy rapaHTMpOBaHHbIM WX PACYETHLIM 3Ha4YeHN-
€M ¥ 3Ha4YeHneM, U3MEPEHHBbIM B TeYEeHVEe NepuoanYecKknX UCMbITaHWi Ha ONbITHOM o6pasLie.

3HauyeHus, npuBefieHHble B rpade «Mpu U3roToBNEHUN», MPUMEHSAIOT K PACXOXAEHUAM Mexay 3Haue-
HUAMWU. U3MEPEHHBIMWU B TEYEHUE NMPUEMO-CAATOYUHbIX UCMbITAHUA, U 3HAYEHNAMM, BbISIBJIEHHLIMU Ha OMbIT-

HOM o6pasLe.

Ta6bnuya 10— fonyckn

[Jonycku
MapameTp (MyHKT)
PacyeTHble [pu n3rotosneHn
1 ConpoTtuBneHue obmoTkm (11.3.4) — + 10 %
2 Motepu (11.3.5) Mpy nepemeHHoM TOKe: ¢ 10 %
3 NHAyKTnBHOCTL (11.3.6) Mpwu cooTBeTCcTBYOWEM TOKe: T 15 % MNpy nepemeHHoM ToKe: + 10 %

Ana apyrux napameTpoBs, eCnu OHU MMEKT MecTo, AONYCKM A0/KHbI cooTBeTcTBOBaThL TOCT 9219.

11.3.3 lMpepBapuTesnibHble NPOBEPKN

Mepeps NnpoBeAeHNEM NPUEMO-CAATOUHbIX UCMbITAHWIA AO/KHBI BbITb BbINO/IHEHbI MPOBEPKM MAapKUPOB-
K1 BbIBOZOB, NONAPHOCTEN W AaHHbIX HA NacnopTHol Tabnaunyke.

11.3.4 N3mepeHue conNpoTUBIEHNS 0OMOTOK

ConpoTtuneneHvne o6MoTkM (06MOTOK) cnegyeT U3sMepsATb NPy MOCTOSAHHOM TOKe, TEMNepaType OKpyxato-
e cpefbl, ¢ cobn0geHneM 06bI4HbIX Mep NPeAO0CTOPOXHOCTY AN MUHUMU3ALMN BIMSHUA CAMOUHAYKLWN.
TemnepaTypa, Npu KOTOPOI NPOBOANAN U3MEPeHUNe, A0/KHA ObITb 3aperncTpmpoBaHa. Pesynbtarbl fO/KHbI
6bITb CKOPPEKTMPOBaHbI MPUMEHUTENBLHO K pacyeTHoW Temnepatype (cm. 11.2.9).

11.3.5 OnpepeneHve notepb

MoTepun B peakTopax NnepemMeHHOro u nysibCUpyoLWero Toka cnegyeT n3mMepaTb Npu nepeMeHHOM TOoKe
NPOMBILL/IEHHOW YacTOTbl, 3KBUBAIEHTHOM paboyemy TOKY.

OKBMBaNEHTHBIV TOK AO/MKEH UMETb CpefHeKBagpaTuyeckoe 3HayeHne, nosyyeHHoe U3 cofepxaHuns
rapMOHUK 1n hopMbl BOSHbI, 3a4aHHON noTpebuTenem, 1 Ao/MKeH yuuTbiBaTb Npegnonaraemoe BANsSHUE Ha
noTepu pasnyHbIX YCNO0BUIA UCNbITAHNA U 3KCNNyaTaumu.

MoTepwu B peakTopax NOCTOAHHOIO TOKa crefyeT n3MepaTb NpW NOCTOAHHOM TOKe. [lo/xeH ObITb Takke
BbINO/IHEH pacyeT NoTepb B MarHUTHOM CEpPAEYHUKE.

[na peakTopoB C MarHNTHLIM CEPAEUYHUKOM WY C SKPAHOM MoTepu criefyeT U3MepsiTb, N0 BO3MOXHOCTH,
€C/lM He CorlacoBaHo MHOe, NpuW YacToTe u/unu hopme BOMHbI HANPsXeHWs, Hanbonee 6U3KON K yCnoBUAM
aKcnayaTauun.
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11.3.6 WN3mepeHne MHAYKTUBHOCTHU

Mpn neproanyecknx UCnbiTaHUAX U3MepeHne NHAYKTUBHOCTU criedyeT NpoBOAUTL NPU TOKe, COOTBET-
CTBYIOLLEM Ha3HA4YeHWIo peakTopa, a npu NPUemMo-cAaToUHbIX UCMbITAHUAX — NPU NepeMeHHOoM Toke. 3Have-
HVe NHOYKTUBHOCTW, 3a4aHHOE UM N3MOPEHHOE B TaKNX Pa3/INYHbIX YCI0BUSIX, HE MOXET OblTb O4MHAKOBbIM,
M N3roTOBUTE/b Y NOTPEBUTENb AO/DKHBI COTNacoBbIBaThL 3HAYEHNe, nog/iexatlee UCcnosib30BaHuio Npu npue-
MO-CAATOYHbIX UCMbITAHUSX, HA OCHOBE pe3y/ibTaToB NepuoAnYeCcKnX UCNbITaHWA.

[na cABOEHHbIX PeakTopoB MPU MEPUOANYECKUX UCMbITAHUAX M3MEepeHue B3auMHON UHAYKTUBHOCTU
cnepyet nposoauTtb no FTOCT 14794,

11.3.6.1 W3mepeHue Ha peakTopax NMepeMeHHOro Toka 1 peaktopax npeobpasoBartenei

11.3.6.1.1 Tepuoanyeckue ncnbiTaHna

Peaktop fgo/keH nuTaTbCA OT WUCTOYHMKA MEPEMEHHOro Toka NPUM HOMWHAaJ/IbHOW 4YacToTe; KpuBble
CONPOTUBNEHNUS UM MHAYKTUBHOCTU AO/MKHbI rpachnyeckm CTpouTbes B BUAE PYHKLUM TOKa BO BCEM gunana-
30He 1Ccnosb30BaHnA peakTopa. Mo TpeboBaHuio NOTPebUTENA KPMBas HaCbILEeHNsA f0/KHa OblTb cornacosa-
Ha mMexay noTpebutenem n U3roToBUTENEM A0 3anycka B cepuiiHoe Npon3BOACTBO.

[na peakTopos 6e3 cepfeyHuka ncnbiTaHue cnegyet NnpoBOAUTbL MPU HOMUHANILHOM TOKE.

[ns peaktopoB npeo6pasosaTesieii MOXeT notpebosaTbCs onpegeneHve KoadduuymeHTa CBA3N B
cooTBeTCcTBUM C FTOCT 14794,

11.3.6.1.2 Tpuemo-caatoyHble UcnbiTaHusa

ConpoTtuefieHve npy NnepeMeHHOM TOKe crieflyeT U3MepsATb NMpu HOMUHA/IbHbIX YAacTOTe 1 TOKe.

11.3.6.2 V3mepeHne Ha peakTopax NOCTOAHHOrO TOKa

11.3.6.2.1 [lepuogunyeckne ncnbiTaHns

KpviBble nepexofHoi MHAYKTMBHOCTK (CM. 3.9) AO/DKHbI 6bITh rpachnyeckn NOCTPOEHbI B BUAE PYHKLNN
TOKa BO BCEM Aunana3oHe UCMNosib30BaHua peakTopa. 1o TpeboBaHnio NOTPebuTens Kpusas HacbILLLEHNS LOXK-
Ha 6bITb coriacoBaHa mexay notpeburesnem n M3roToBuTesnIeM [0 3anycka B CepuiltHoe Npon3BOACTBO.

Ha peakTope, ycnewHo npoiwejwemM WUCnblITaHWe, CONPOTUB/EHNE U UHAYKTUBHOCTb AO/DKHbI 6bITb
3aperncTpupoBaHbl Npu NepeMeHHOM TOKe Ha COrN1acoBaHHOM NPOMbILLIIEHHON YacToTe A1 HECKO/TbKUX 3Ha-
YEeHUI ToKa, MPU KOTOPbIX HaMpshKeHMe He MOXeT AOCTUraTb OMacHbIX 3HaYeHuin. MNMoTpebuTtens N N3roToBu-
Tenb AO/KHbI COracoBaTh BbI6GOP OAHOW onpeseneHHo TOUKM Ha KPMBOW NOSTHOrO CONPOTMB/IEHNA/TOKA; 3Ta
TOuKa fo/KHa OblTh NPUHATA B kavecTBe 6a30B0I AN NOCNEAYOLWNX NPUEMO-CAATOUHbIX UCMbITAHWIA.

11.3.6.2.2 lMpreMo-chaToyHble UCNbITaHUA

MonHoe conpoTuBMEHWE NPU NEpPeEMEHHOM TOKe Ha COr/lacoBaHHON yacToTe cnefyeT U3MepsaTb npu
TOKe, COOTBETCTBYHOLEM 6a30BOIi TOUke, onpegeneHHoli B 11.3.6.2.1.

11.3.6.3 Vi3mMepeHunsa Ha peakTopax ny/ibCUPYIOLLLEro ToKa

11.3.6 3.1 lNepuogmnyeckne ncnbiTaHmA

KpvByto MHAYKTUBHOCTY cnefyeT onpefensaTb B BuAe PyHKLMM Toka BO BCeEM NpeayCcMOTpeHHOM pabo-
yeM AmnanasoHe. VIHAYKTUBHOCTb peakTopoB 6e3 cepievyHunKa paccymTbiBalOT N0 peakTuBHOMY CONpoTuBIe-
HUI0. U3MEPEHHOMY NMPY NePeMEHHOM TOKE MPOMBbILLIEHHON YaCcTOThl.

B cnyuyae peaktopa C XenesHbiM cepAevyHUKOM MeTo U3MepeHus UHAYKTUBHOCTU JO/IKEH yYnTbiBaTh
NyNbCUPYIOLLMIA TOK, HaknagbiBaeMblii Ha NOCTOAHHbLIN TOK. MeToA Ao/KeH 6biTb COrnacoBaH Mexay nosb30-
BaresieM 1 U3roToBUTEsIEM.

N3mepeHnsa HAYKTUBHOCTM cnefyeT NpUBOANTL B BUAE CpefiHero apuMeTUYeckoro sHauyeHns nysb-
CUpyIoLLLEero Toka no Bcei 061acTn NpUMEHeHNs peakTopa.

Ha peakTope, ycnewHo npoLeflemM 1cnbiTaHne, NosIHoe ConpoTUBeHNe U UHAYKTUBHOCTL Npu nepe-
MEHHOM TOKE Ha COr/1lacoBaHHON MPOMBbILL/IEHHONM YacToTe AO/DKHbI 6bITb U3MEPeHbl ANS pas3INyHbIX 3HaYe-
HWI1 TOKa, NPU KOTOPbIX HAMPSXXeHWEe He MOXET [OCTUraTb ONacHbIX 3HAYEHWA.

MoTpebuTens N N3roToBUTEb JO/MKHBI COrNacoBaTh BbIGOP ONpeAeneHHoN TOUKMN Ha KPMBOI NOTHOTO
CONPOTMBAEHUAITOKA; 3Ta TOUKa 0/MKHA OblTh NPUHATA B KaYecTBe 6a30B0W 419 NocneayoLwWwmnx npruemo-caa-
TOYHbIX UCNbITaHWIA. Mo Tpe6oBaHWIO NOTPEOUTENA KPMBAA HACbILWEHNA A0/MKHA OblTb COrnacoBaHa Mexay
notpebutenem n n3rotoBuTesniemM o 3anycka 8 cepuiiHoe nNpov3BOACTBO.

11.3.6.3.2 lMpremMo-caatoyHble UCNbITaHUA

MonHoe conpoTuBNEHWE NPU NepeMeHHOM TOKe Ha COr/lacoBaHHON yacToTe cnefyeT U3MepsTb npu
TOKe, COOTBETCTBYHLEeM 6a30B0V Touke, onpegeneHHon B 11.3.6.3.1.

11.3.7 WNcnblTaHne Ha Harpes

WcnblTaHne Ha Harpes criefyeT BbINOMHATL B cooTBeTCTBMM ¢ TOCT 9219 1 TpeboBaHUAMM, yKa3aHHbI-
MU HUXeE.

McnbiTaHne Ha Harpes peaktopa crieflyeT npoBoAuTb Npu TOKe, 3KBUBANIEHTHOM 3ajaHHOMy B 11.3.5.

PeakTop fo/mkeH 6bITb pasmeLleH B YCI0BUAX, 3KBUBANEHTHbIX YC/IOBUAM 3KCnyaTalumn xene3Hogo-
POXHOro NOABUXHOIO cocTaBa.
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[na peakTopoB, NPUHYAUTENBHO OX/TAXAAEMbIX BO34YXOM, UCMbITAHUA CrefyeT NPoBOAUTL Mpu 3aaH-
HOM pacxofe Bo3fyxa {W1uM ckopocTu noTtoka) (cm. Tabnuyy 1a).

B TeueHue ucnbiTaHWsA NpeBbILIEHNE TeMNepaTypbl pas3/IMYHbIX YacTeil peakTopa He A0/XHO MPEeBbI-
WwaTb NpefenbHbIX 3Ha4YeHW, ykasaHHbIX B Tabnuue 3.

McnbiTaHna Ha HarpeB peakTopoB, KOTOpble HEBO3MOXHO OTCOEMHUTL OT TAroBOro TpaHcdopmaropa,
cnegyert npoBoAuTh B cooTBeTcTBUM € 11.2.10.

MpumeyaHune — [Ina peakTopoB, paboTalLLUX HA HECUHYCOMAANbMObI MEPEMEHHOM TOKE WK MyNbCUPYHO-
Lem Toke, MOXEeT BO3HMKaTb 3aTpyAHEHWe B OLleHKe 3KBMBAIEHTHOrO TOKa C y4eTOM NoTepb, MO3TOMY PEKOMEHAYEeTCs Npo-
BEJlEHVE WNCCNeA0BaTENbCKOTO UCTbITAHUA C hOpMamMmn BOJH TOKa, 6AM3KMMU K (DOpMam BOJTH MpW aKcnayaTauyuu.

11.3.8 lVcnbiTaHWUS 3/1EKTPUYOCKON MPOYHOCTM U30NALUn

McnbiTaHnsa aneKkTpuyeckoii NPOYHOCTY U30NSALMKM HA peakTopax HOBbIX BUAOB clefyeT NpoBOAUTbL HA
npeanpuATUN-U3roToBMTE e MPU KOMHATHOW TemnepaTtype. PeakTopbl A0/KHbI ObITb OCHALLEHbI WTaTHbIMY
[OMONHUTE/IbHbIMUW YCTPONCTBaMM, KOTOPbIE MOTYT MOB/IMATL Ha UCMbITaHKe.

McnbiTaHnsa Ha NPOYHOCTb M30M1ALMKN BKHOYAIOT B Ce61:

- MCMbITaHWe Ha CTOMKOCTb K HanpskeHWo Mexay BbiBogamu (cm. 11.3.8.1);

- UCMbITaHWe Ha CTOMKOCTb K HaNps>KeHUo NPOMbILLIIEHHON YacToTkl (cm. 11.3.8.2);

- WCMbITAHME Ha CTOWKOCTb K MMMY/IbCHOMY HanpshkeHuto (cm. 11.3.8.3).

11.3.8.1 WcnbiTaHne Ha CTOMKOCTb K HANPsHXKEHUID MeXAy BbiBOAaMMN

OcHOBHas Le/ib UCMbITaHNA — NPOBEpPKa U30MALUN MEeXAY BUTKaMW, KaTylwkaMn U BCEMU BbiBOJAMMU
06MOTOK.

[aHHoe ucnbiTaHne cnegyeT NPoBOAUTL Ha peakTopax, KoTopble MOTyT MofBepraTbCa HanpsxeHUam
npo6os U30NALUN MeXAy BbIBOAAMU NPU HOPMaJIbHOM aKCNayaTauun Wan B yCr10BUSIX OTKa3a.

B TeyeHune ncnbiTaHns 6ak 1 06MOTKM, HE NoABEPraemMble UCNbITaHWIO, [O0/XKHbI OblTb COEANHEHDI, Kak
npu aKcnayarauuu.

MrkoBOe 3HaYeHNe NCNbITaTeNbHOr0 HaNPSXEHUS AO/HKHO ObiTb PABHO YABOEHHbLIM 3HAUYEHWAM, NpuBe-
AeHHbIM B Tabnuuax 7 n 8. Bropas rpada 1abnuupl 8 He npuMeHseTcs. VcnbiTaHne npoBOAAT C MOMOLLbHO
NPUNOXEHNA Mexay BbiBOAAMW O4HOTO UMMY/bCa HaMPsXXeHWs, BPemMs MOBbILEHNS KOTOPOro AO/MKHO ObiTb
[0OCTaTOYHO NPOAOMKUTENBbHBIM, C TEM YTOObI AaTb BO3MOXHOCTb PABHOMEPHO pacnpeaenunTb HanpshkeHue
no o6MoTke (Mo cornalleHno Mexay U3rotoBuTesnieM 1 NoTpebutesieM UCMbITaHUE MOXHO NPOBOAUTL Nocpes-
CTBOM NPWU/IOXKEHNSA NEPEMEHHOIO HaNPSXXEHNs, 4acTOTy KOTOPOro crieAyeT BblbupaTb Takoi, 4To6bl UCNbITa-
TeNbHbIVi TOK HE NPeBbILLan CBOEr0 HOMUHA/ILHOTO 3HaYeHus B 1,2 pasa).

11.3.8.2 McnbiTaHne Ha CTOWKOCTb K HANPsHXXEHUH0 NPOMbILLSIEHHOW YacTOTbl

VcnbiTaTenbHoe HanpshxkeHve cnegyeT npvknagbiBatb B TedeHne 1 MuH Mmexay 06MoTKoli (06mMoTKamMm)
1 3emseld, a 3aTemM Mexzay OTAEeNbHbIMW 06MOTKaMN MpU HaMunu.

VcnbiTatenbHoe HanpshxeHne A0HKHO 6biTb NEPEeMEHHbIM, C DOPMOIi BOJTHbI, MO BO3MOXHOCTW 6/1M3KO
K CMHycounfanbHoW, n yactoToi ot 50 go 100 I'y. Ero cpefHekBagpaTnyeckoe 3HavyeHue BblbupatoT u3 Tab-
vy 6 17 cy4yeTom TOro, YTo B C/lyyae 4BOMHON M30N5LMM KaXAasn N30MALUMsA [0/MKHA BblLepXUBaTh YNOMSAHY-
TOe Bbllle 3HauYeHve HanpskeHus. BTopyto rpadyy Tabnuubl 7 He NPUMEHSIOT.

Ecnun peaktop BKAOYEH B Lenb BbINPAMUTEIbLHOrO 060pyA0BaHNs, B KOTOPOM MOTeHUManbl OTHOCU-
TeNbHO 3eM/IM MOTyT f,O0CTUraTb BbICOKMX 3HAYEHMI NPU HEMCNPABHOCTU (aHOAHbIE PeakTopbl UK Craaxuea-
IoWre peakTopbl), TO onpedeneHne 6onee BbICOKOrO WCMbITATENIBHOrO HAMPsHXKeHUs, MoA/exallero
npunioxenuio, cnegyet nposogutb No FOCT P 54800.

McnbiTatesibHble HanpsXXeHUss peakTopoB, BK/IOYEHHbIX B LieMb BbICOKOrO HanpsXeHus ogHoasHoro
XeNe3HOA0POXHOIo NOABMXHOIO COCTaBa, A0/MKHbI OblTb YCTAHOB/IEHbI MO COTNALIEHNI0 MexXay noTpebuTe-
NlemMm 1 U3rotoBuTenem.

11.3.8.3 WcnbiTaHne Ha CTOMKOCTb K MMMY/IbCHOMY HamnpsiXeHUH

[laHHoe ucnbiTaHve NPUMEHSAIOT TOMIbKO A/1 PeaKTopoB, KOTOPbIe HEeMocpeACTBEHHO NOACOeANHEHbI K
NoABECHO KOHTaKTHOM ceTn. MnynbcHoe HanpshxeHve cnegyeT NpuknaabiBaTh K BbIBOAY peakrtopa co CTo-
POHbI KOHTAKTHOI CeTu.

[lna peaktopos, NofcoenHAEMbIX K CETV MepemMeHHOro Toka, UCMbITaHusa cneayeT NPoBOAUTL CO CTaH-
[apTHOW hOpMOIA BOJTHbI MMMYIbCHOTO HANPSXKEHUS MOMHOW ANUTENbHOCTU B 1.2/50 MKC; aMnauTyaHoe 3Ha-
yeHne MpuKIagblBaeMoro HarnpsbkeHus [OO/HKHO COOTBETCTBOBATb 3HAYEHWI0, YCTaHOBJIEHHOMY B
Tabnvue 7a.

[lnsa peakTopos, NoAcoefUHSAEMbIX K CETU NOCTOSIHHOTO TOKa, UCMbITaHue cnefyeT NPoBOAUTL NO corna-
LEeHNI0 Mexay noTpebutenem n nsrotosutenem. NMukosoe 3HaYeHne NPUKNaAbLIBAEMOro HanpsHKeHnsa f0X-
HO YYnUTbIBaTb XapakTepucTukn paspsafHUKOB ANA 3aLUTbl OT NepeHanpsXXeHnin npu nx Haanumm.
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[JlaHHOe ncnbiTaHne Takke MoXeT OblTb MPMMEHEHO MO CorlalleHnto Mexay noTpebutenem 1 N3rotosu-
TefieM A1 PeaKTopoB NOCTOAHHOIO TOKa, NOACOeANHEHHbIX K KOHTAKTHOMY pesbCy.

MeTog npoBefeHua ncnboitanuii no FOCT 22756 cnegyeT BbIGpaTh MO COrNalleHno Mexay notpebu-
TesieM 1 U3roTOBUTESIEM.

11.3.9 WcnbiTaHWS HAa CTOMKOCTb K MEXaHWYECKMM BHELHWM BO3AelCTBYHOLW UM hakTopam

McnbiTaHna  Ha  CTOMKOCTb K MeXaHUYeCKMM BHELHWM  BO3feNiCcTByOWMM  hakTopam — Mo
FOCT 16962.2.

WcnbiTaHnsa Ha paboTocnoco6HOCTL TPeByTCA TOLKO AN1A ABMXKYLLMXCA YacTel, CBA3aHHbIX C peakTo-
pom.

MocnegoBaTelbHOCTb U KOHKPETHbIE MEeTOAbl UCTbITaHWIi yCTaHaBIMBAKT B TEXHUYECKMX YCNOBUAX Ha
peakTop.

MpoBEPKN TEXHUYECKMX XapakTepucTuK, nognexalime NoBTOPEHUI0 MOC/ie UCMbITaHUA Ha ycTohuu-
BOCTb K MEXAHWYECKUM BHELLIHUM BO3LENCTBYIOLWMM hakTopam, eCiv MHOE He COr/lacoBaHO Mexay noTpeou-
TeneM 1 U3roToBuTeNeM, lOMKHbI BKIOYATL B CEOSA:

a) usMepeHve UHAYKTUBHOCTU:

b) WCNblTaHNE Ha CTOWKOCTb K HAMPSXKEHUIO NPOMbILLSIEHHOW YacTOThbl.

Ecnu pesynbTatbl UICMbITAHWIA NO NepPeYnCEHNIo @) OT/IMHYATCA MeHee YeM Ha 2 % OTHOCUTEsIbHO 3Ha-
YeHW. N3MEPEHHbIX B XOAe NepBOHAYasbHbIX UCMbITAHWA, TO peakTop CUNTAETCA BblAEPXaBLUMM UCMbITAHUS
Ha CTOWKOCTb K MEXAHNYECKMM BHELLHUM BO34EHCTBYIOWMUM hakTopaM. 18 UchbITaHWs NO NnepevncneHnto b)
ucnbiTateNlbHoe HanpshXeHye J0MKHO COCTaBNATb 75 % 3Ha4YeHWn, NCNoNb3yeMbIX NPY NepBOHaYaIbHOM WC-
MbITAHUW. U HE [O/MKHO NPUBOANTL K NPO6OI0 M30NALMN.

MpumeyaHne — Cwm. [1B.12 (npunoxeHune B).
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MpunoxeHne A
(pekomeHgyemoe)

lMepeyeHb pasgenos, noapasfesnioB U NYHKTOB, MO KOTOPbIM L|,enec006pa3H0 cornaweHmne mexany

notpebutenem v N3roToBUTENEM WUN NPeAOCTaB/ieHe LONOTHUTENbHON nHopmaLmm
UNN TEXHNYECKMUX YCOBUI NnoTpebuTenem Wan U3rotoBuTenem

MpumeuyaHune — Hymepauus, npusegeHHas B A.1—A.3. OTHOCUTCA K COOTBETCTBYIOLWMUM pasgenam, noapas-

[lenam U1 nyHKTam HacTosiLero ctaHgapTa.

A.1l TIyHKTbI, ABNAKOLWMECA NPeAMETOM cOrflaleHna Mexay notpebutenem m n3rotoButTenem
TpaHcdopmMaTOopbl U peakTopbl

1 PaclwmpeHne o6nactu npyuMeHeHua ctaHgapTa.

1 CneuuanbHble YCN0BUA IKCNyaTtaunn 1 BO3MOXHbIE COOTBETCTBYIOLME UCMbITAHUSA.

6.1 HoMuHanbHOe HanpsXeHne Co CTOPOHbI KOHTAKTHOW ceTu.

9.2 Tabnuua 3. NpumeyaHne — Bonee BbiCOKME Npefersibl NpPeBbiEHNA TemnepaTypbl.

9.2 Tabnuua 3. Bbibop knacca paboyero pexuma.

9.2 PacnonoxeHue TepMOMETPOB A/11 KOHTPOJIA MPU UCMbITAHUN Ha Harpes.

11.1.2 3ameHa NpMeMo-CAATOYHbIX UCMbITAHNI BbIGOPOUYHBLIM KOHTPOSIEM.

11.1.4 WccnepoBaTtenibCkMe UCMbITAHUA U UX BIUSHUE.

TpaHcopmaTopbl

11.2.1 WcnbiTaHna peakTopa, UCNOb3yeMOro A5 nepexoda Mexay nosvuuuamu nepeknyaTens oTBeTBAEHWIA.
11.2.2 Ta6nuua 5. Jonyck Ha HanNpsi)XeHWe KOPOTKOro 3aMblKaHWsi OTBETB/IEHUIA, KDOME OCHOBHOTO OTBETB/IEHUS.
11.2.7 Komb6uHauuu nap o6MOTOK, Ha KOTOPbIX CnedyeT u3MepAaTb HanpsXKeHne KOPOTKOro 3aMblkaHUs.

11.2.7 [ononHUTENbHbIE N3MEPEHUSA KOPOTKOrO 3aMblKaHUA.

11.2.11 KoHcurypauuu Ana npoBefeHnsa UCMbITaHWA 31eKTPUYECKON NPOYHOCTUN U30NALNN.

11.2.11 Tabnuua 7a. NpumeyaHne — [MOBbIWEHHbIE HANPSXXEHWS AN UCMbITAHUA 3M1EKTPUYECKO NPOYHOCTU

n30N1ALNN.

11.2.11.2 3HauyeHue HanpsHKeHns 06MOTOK, MOCTOSHHO He 3a3eMJ/IeHHbIX B TpaHcopmarope.

11.2.12 WcnbiTaHMe KOPOTKOro 3amMblKaHus.

PeakTopbl

11.3.6.2.1 Bbi6bop 6a30BOW TOUKM Ha KPUBOI MOSIHOTO CONPOTUB/IEHUS PEaKTOPOB MOCTOSAHHOIO TOKa.

11.3.6.3.1 MeToA n3MepeHns NHAYKTUBHOCTU Ha peakTopax C Xesie3HbIM CepAeUYHNKOM MpU NyNbCUPYIOLLEM TOKe.
11.3.6.3.1 Bbi6op 6a30BOWi TOUKM Ha KPMBOI MOSTHOTO CONPOTUB/IEHUS PeakTOpPOB My/IbCUPYHOLLEro ToKa.
11.3.8.2 WcnblTaHMsi HA CTOMKOCTb K HaNPsHKEHWUSM MPOMbILIJIEHHOM 4acTOTbl PEAKTOPOB, BK/IOUYEHHbIX B LENU

BbICOKOTO HanpsxeHus.

11.3.8.3 WcnbiTaHWsi Ha CTOMKOCTb K UMNYNbCHBIM Hanpsa)XXeHnamM peakTopoB, NOACOEAUHEHHbIX K I'IO,D.BeCHOVI KOH-

TaKTHOIi CeTW NOCTOSHHOIO TOKa.

11.3.8.3 VicnblTaHWsi Ha CTOMKOCTb K UMMNYNbCHBIM HanpaXeHusaMm peakTopoB, NoACOEeANHEHHbIX K KOHTakKTHOMY

penbcy NOCTOSIHHOTO TOKa.

12.3.8.3 MeTog NpoBeAeHnst UCMbITaHWI Ha CTONKOCTb PeakTOPOB K MMMY/IbCHLIM HaNpPshKeHUsM.

A.2 VWHdopmayma, nognexawan npeacrtaBfeHnto notpebutenem n3roTosuTento

TpaHcdopmaTopbl U peakTopbl

1 TemnepaTypa noctynarwLiero sBosgyxa.

1 MapameTpbl KAMMATUYECKNX BHELLHUX BO3AeCTBYOWMUX hakTopoB.

8.1.3 Pacxog wnu cKOpocTb BO3ayxa.

TpaHcdopmaTopbl

11.2.12 MakcumanbHOoe 3HavyeHne MOLHOCTU KOPOTKOTrO 3aMblKaHUs, NPUMEHUMOe A5 XKesIe3HOA0PO0XHOro noga-

BMXHOIO cocCTaBa.
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PeakTopbl
3.8 HomMMHaNbHblE HaNpsXXeHWUsa Lenu.

A.3 ViHdopmayus, nognexawas npegctaBfeHNio U3rotosuTenem norpebutento
TpaHcdopmMaTOopbl U peakTopbl

lFapaHTns 3HadYeHwui

9.2 Knacc HarpeBOCTONKOCTU M30NALMOHHbIX MaTepnuanos.

Peaktopbl

3.3.4 HoMuHasnbHble 3HAYEHUS U YC/IOBUS 3KCnyaTauum peakTopos.
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Mpunoxexnne AA
(cnpaBoyHOe)

CBe,CI,EHI/IH 0 COOTBETCTBUU CCbITOYHbIX HAUNOHaNbHbIX N MEeXToCyaapCTBEHHbIX CTaHAApPTOB
MeXxayHapoaHbIM CTaHAapTamMm, UCNOMb30BaHHbIM B Ka4eCcTBe CCbI/IOYHbIX B MPUMEHEHHOM

Ta6nuuya [A1

O603HaYeHNEe CCbINIOYHOTO

HalMOHa/IbHOHO.

MEXTOCYAaPCTBEHHOIO CTaHaapTa

FOCT 3484.1—88

FOCT 3484.2—88

rOCT 8865-93
(M3K85—84)

FOCT 9219—88

rOCT 30830-2002
(M3K 60076-1—93)

FOCT P 52719—2007

CreneHb
COOTBETCTBUSA

NEQ

NEQ

NEO

NEO

MOD

NEO

MeXAyHapoAHOM cTaHaapTe

O603Ha4YeHVE N HAUMEHOBAHWE CCbIIOYHOTO MEXAYHApPOAHOro cTaHaapTa

M3K 60076-1.1993 «TpaHccopmaTopbl cuiosble. YacTb 1. Obuwune
NOMOXEHUA»

M3K 60076-2:1993 «TpaHccopmaTtopbl cunosble. Yactb 1. MoBbI-
LeHne Temnepartypbl»

M3K 60085.2004 o3nekTpuyeckas mnsonauums. Knaccudumkauymsa no
TePMUYECKUM MPU3HAKaM>»

M3K 60077-1:1999 «32nekTpoobopyaoBaHMe Xene3HOL40POXHOro
noABWXHOro coctaBa. Yactb 1. O6LWme ycnoBus akcnayataunym n o6-
Wwre npasuna»

M3K 60076-1.1993 «TpaHccopmaTopbl cuniosble. Yactb 1. Obuwune
MoNOXEeHNA»

M3K 60076-1:1993 «TpaHccopmaTopbl cunosble. YacTb 1. Obwue
MoNOXeHNA»

M3K 60076-2:1993 «TpaHccopmartopbl cunosble. YacTb 1. MoBbI-
LeHne Temnepartypbl»

M3K 60076-3:2000 «TpaHcdopmaTopbl cuioBble. YacTb 3. YpOBHHU
M3015UMUN, NCMbITAHWUA U30NALUKN Ha NPO6OI N HapyXHble BO3AYyLUHbIe
3a30pbi»

M3K 60076-5:2006 «TpaHcthopmaTtopbl cuioBble. Yactb 5. CToOl-
KOCTb K KOPOTKOMY 3aMblKaHW0»

NMpumeyaHue — BHacTosLell TabnuLe NCNONb30BaHbl CNEAYIOLNE YCN0BHbIE 0603HAYEHUS CTENEHU COOT-

BETCTBUA CTaHOApPTOB:

- MOD — mogudumumpoBaHHble cTaHfapTbl:

- NEO — HeaKBMBasfieHTHblE CTaH4apPThI.
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MpunoxeHune A6
(o6sA3aTenbHoe)

JononHuTenbHble Tpe6oBaHNA K TATOBLIM TpaHcopMaTopam U peakTopam Xene3HoL0POXHOro
NMOABMXHOIO cocTaBa, oTpaxatwe NnoTPe6GHOCTU HaLMOHANbHOW 3KOHOMUKM
Poccuiickoin ®egepauun

(3Tn TpeboBaHMA ABNATCA AOMNOMHUTENbHBIMU OTHOCUTENBbHO Tpe6GoBaHWi MexAyHapoaHoro craHgapTa
M3K 60310:2004 v npuBefeHbl 4719 y4eTa OCHOBOMNOMarallwmnx cTaHAapToB, AeiicTBYOLWMX B Poccuiickoih ®egepaunv un
ycTaHaBAMBaloLW X TPe60BaHNA BYaCTN HAHECEHUS MapKNPOBKN M NPOBELEHNSA UCMbITAHWA, BKIOYAA UCTIbITAHWA HA CTOM-
KOCTb K KTMMaTUYeCKNM BHELUHUM BO3AeCTBYOLWMUM hakTopam.)

0B.1 TexHuueckvne Tpe6oBaHuUA
AB.1.1 Cnoco6bl HAHECEHWS] MApPKUPOBKM, KAYECTBO ee HaHeCeHUs1 U MeTOAbl KOHTPOS KauecTBa MapkMpoBKY Ha

3aBofackunx Tabnnykax — no FOCT 18620.
[6.1.2 Ha3aBogckux Tabnuukax TpaHcchopmaTopa v peaktopa fo/KeH ObiTb ykasaH 3HaK 06palleHNs Ha pbiHKe.

[B6.1.3 3nekTpuyeckas NPOYHOCTb BbIBOAOB PeEaKkTOPOB OTHOCUTE/IbHO 3a3€MJ/IEHHOr0 OCHOBaHWS W uenen
ynpaBneHuns, a Takke mexay BbiBogamu (Npu 0TCYTCTBUM B KOHCTPYKLMUM AyroracuTenibHOW kamepbl Ans TpaHcgopmaTopa)
[OJDKHA B CyXOM M YNCTOM COCTOSIHMUM BblAEPXMBaTb BO3AECTBME NMMYIbCOB HaNpsXXeHns ¢ PopMoii BosHbI 1.2/50 MKC 1

aMnauTyaoi, ykasaHHoi B Tabnuuax A6.1 n AB.2.

Ta6nuua [Ab.1 — Hopmupyemoe BbigepxuBaemMoe UMNYAbCHOE HANPsXeHWe A/ PeaKkTopoB, He COEAMHEHHbIX He-
NOCPEACTBEHHO C KOHTAKTHbIM MPOBOAOM

PacqeT?]Z;:Js::oer?fogo&?ﬁzéfg;?f‘:?f:’g?83 HateHme BblaepxviBaemoe MMMybCHOE HanpshkeHne 1.2/50 mkc. kB

fo 1200 8

OT 1200 » 1600 BK/OY. 10

Cs. 1600 » 2300 » 12

» 2300 k 3000 H 15

e 3000 B 3700 » 18

e 3700 » 4800 » 25

40

K 4800 » 10000 »

MpumeyvyaHune — MNpu OTCYTCTBAN AAHHbIX NO PACYETHOMY HANPSKEHWIO U30NALMMN 3a er0 Be/INUNHY NPUHK-
MaeTcsi Hambosbluee paboyee HaNpPsHKEHVE 3aLLMTHOTO BbIKOYATENS.

Ta6nuua [Ab6.2— Hopmupyemoe BblAepXMBAEMOE UMMY/bCHOE HanpshkeHue A/ PeakTopoB, COEAMHEeHHbIX Hemno-
CPEACTBEHHO C KOHTAKTHLIM NPOBOLOM

BblaepxviBaemoe MMMyibCcHoe HanpsbkeHne 1.2/50 MKkc. kB

HOMUHa/LHOE HaNPSKEHNE B L5 peakTopoB, NpeAHasHauYeHHbIX 418 paboTbl /151 PeakTopoB, NPeAHasHAYEHHbIX Ansi paboTbl

KOHTaKTHOW ceTh B LIENSIX C YCTAHOB/IEHHbLIMI annapatamu 0 uenax 6e3 YCTaHOB/EHHbIX annapaToB
3alLMTBI OT NepeHanpsikeHni (CTeneHb 3aLMThI OT NepeHanpshKeHui (CTeneHb
orpaHnMyeHns nepeHanpsxeHnin OV3) orpaHnyeHns nepeHanpskeHnii OV4)
25 40

3000 B nNOCTOAHHOrO ToKa

25000 B nepemeHHOro Toka 125 170

[0B.1.4 3JnekTpuyeckasa U3015ALUSA PEAKTOPOB CAYroracuTebHbIMN KaMepammn Ha HoMUHasibHoe HanpsxeHne 3 kB un
HVXe A0/IKHA BblepXnBaTb BTeYeHne 1 MvH BO3feicTBMNe NCNblTaTeIbHOro HanpshkeHns 4actoToli 50 Uy, NpuIoXeHHOro
MexXzy BblBOJaMu peakTopa, BennunHoli (2,21/H ¢ 1500) B, rae UH— HOMWHanbHOE HanpshkeHue peaktopa.
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A6.1.5 AnuHa nyTn yTeukun 3NeKTPUUecKoin N3onauumn gosmxHa 6biTb He MeHee:

- 750 MM NSl peakTopoB, NpeAHa3HauYeHHbIX 4/151 HApYXXHOI YCTaHOBKW, HA HOMUHA/IbHOE HanpsixeHue 25 kB nepe-
MEHHOTO TOKa;

- 40 MM Ha KaxAblii KWNOBONLT PACYETHOIO HANPSHKEHNSA U30NALMUN ANA PEAKTOPOB, NpeAHa3HaYeHHbIX /15 HapyX-
HOVA yCTaHOBKM, Ha HOMUHabHOE HanpskeHne 3 KB 1 Huxe.

- 25 MM Ha Kax/blii KWN0BObT PACHETHOrO HANPSXEHUA N30NALNKN A1 PEaKTOPOB, NpefHa3HauYeHHbIX ANA BHYT-
peHHell ycTaHOBKM, Ha HOMUHa/IbHOE HanpsxeHue 3 KB 1 Huxe.

MpumeyaHue — Mpy OTCYTCTBUM faHHbIX MO PACYETHOMY HaMNPSHKEHUIO U30SLMM 3@ €10 BEMMUUHY NPUHUMA-
10T Hanbonbwee paboyee HanpsHKEHMEe 3alMTHOTO BbIKIOYaTenNs.

A6.1.6 Tpn ncnbiTaHMn 06MOTOK peakTopa TOKOM KOPOTKOrO 3amblKaHWS HOPMWUPOBAHHbIX 3HAYEHUS U ANnTenNb-
HOCTW. YCTAHOB/IEHHbIX U3rOTOBUTENIEM, HE AO/HKHO NPOUCXOAUTL MeXaHuyecknx AedopmManii 06MOTOK, CHUKAKOLWNX
NPOYHOCTb UX MEXBWUTKOBON W/WNN KOPMYCHOW U30NALMKN, NP 3TOM:

- AN peakTopoB, HeNocpeACTBEHHO MOAK/IIOUYEHHbIX K TOKONPUEMHUKY XeNe3HOL0POXHOro NoABUXHOIO cocTasa
NOCTOSIHHOTO TOKa C HOMUHA/IbHBIM HanpshkeHnem 3 kB ¢ BENNUNHOI aKTUBHOTO CONPOTUBAEHNS He 6onee 20 MOM. amnn-
TyfZla TOKa KOPOTKOro 3aMblKaHWs AOJ/XHA COCTaBNATb He MeHee KO KA Npu 4IMTeNbHOCTW NpoTeKaHms (M0 OCHOBAHMIO) He
meHee 50 mc. Mpy BeNNUMHE aKTUBHOTO CONPOTUBEHNS peakTopa 6onee 20 MOM aMnNAnNTyAa ToKa KOPOTKOrO 3amblKaHns
MOXeT OblTb YMEHbLUEHA 40 BENUYUHbI 8 KA,

- 418 peakTopoB NepeMeHHOro ToKa, HenocpeacTBEHHO MOAKMIOYEHHbIX K TOKOMPUEMHUKY Xene3HO40P0XHOro
NOABMWXHOTO COCTaBa NepeMeHHOro Toka C HOMUHasIbHbIM Hanpskennem 25 kB. 3HaueHne Toka KOPOTKOro 3amblkaHusa /1,
KA. [O/DKHO COCTaBNATb BENNYMHY, paccunTaHHylo no opmyne

/,.25/(2 *2™). (OB 1)
rae Zann — NoJiHOe COMPOTUBJIEHNE UCMBLITYEMOro peakTopa.

B aTom cnyyae gnnTeNnbHOCTb NPOTEKAHMA TOKa KOPOTKOro 3aMblKaHus fo/KHa coctaenAaTe 0.1 ¢. a BeniMynHa ane-
proAnYeckoit cocTaBnsolWei B Ha4YanbHblii MOMEHT — OT MUHYC 90 % fo 100 %.

AB.1.7 Tarosble TpaHCOpPMaTOPbl U peakTopbl AO/DKHbI YA0BNETBOPATbL TPe60OBaHNAM CTONKOCTM K MeXaHu4yec-

KUM BHELUHWUM BO34eNCTBYIOLMM hakTopaM, ycTaHoBNeHHbIM a TOCT 17516.1 Ans rpynnbl MEXaHUYECKOro UCNOoHEHNS
M.25.

0B.2 Kateropuu ucnbiTaHmi

[B.2.1 Kpome npuemo-cAaTOUYHbIX U NEPUOSNYECKUX UCMbITAHUA, NPeAyCMOTPEHHbIX a HacToAlem cTaHgapTe,
TpaHcopmaTopbl 1 peakTopbl Takxe nofsepralT KBaNnMrKaunoHHbIM, TUMNOBbIM U CEPTUPUKALNOHHBIM UCMbITAHNAM.
MepnoAnYHOCTb NCNbITAHWIA, YNCNO 06pa3LoB TpPaHChOPMaTOPOB v peakTopoB, NoABEpPraeMblX UCMbITAHUAM, U NpOrpam-
Ma UCNbITAHUI [OMKHBI COOTBETCTBOBATb YCTAHOB/IEHHBIM a TEXHUYECKNX YC/TOBUAX HA TpaHChopmMaTopbl 1 peakTopsl
KOHKPETHbIX BUAOB U Cepui.

[B5.2.2 Topsifok npoBefeHna KBanngukaLMoHHbIX ncnbiTaHnii — no FOCT P 15.201. Mporpamma kBanudukawm-
OHHbIX MCNbITAHWIA fO/MKHA BKAOYaTb B Ce65 NpueMo-cAaTouHble nnepnoanyeckne UcnbiTaHns No HacToslWeMy cTaHgap-
Ty. @ Takxe UCMbITaHWs1 Ha CTOWKOCTb K KAMMaTU4YeCckuM BHELWHUM Bo3gelicTBytowmm daktopam no FOCT 16962.1.

O6beM UCMbITaAHWI U KONNMYECTBO TPAHCGOPMATOPOB U peakTopoB, NOABEPraemMblX TUMOBLIM UCMbITAHWUAM, yCTa-
HaBNMBalOT B NporpaMMe, YTBEPXAEHHON a ycTaHOBMIEHHOM nopsifke. CocTas 1 06beM UCMbITAHWI AO/KHbI ObITh fOCTa-
TOYHBIMU ANA OLEHKN BAWAHWUSA BHOCKHMbIX M3MEHEHW B KOHCTPYKUMIO W TeXHOMOrMYecknii mpouecc Ha napameTpsl
TpaHcthopMaTopoB 1 PeakTopos.

CepTudrKaLMoHHbIE UCMbITAHUA NPOBOAAT B 06bemMe KBannthnkayMoHHbIX UCTbITAHWNIA.

[B6.2.3 KBanndukaymoHHble UCNbITAHUS NPOBOAAT MNPV WM3rOTOBAIEHWM YCTAHOBOYHOW NapTuu uau nepeoi Npo-
MbILL/IEHHOW NapTuK B LieNsAX OLeHKW FOTOBHOCTM U3rOTOBUTENA K BbiNyCKy 060pyAoBaHMs B 3afjaHHOM o6beme. Yucno
06pasuoB A8 UCNbITAHUIA AO/HKHO ObiTb HE MeHee ABYX.

0B.3 Tpe6oBaHMUA K UCMbITAHUAM TPaHC(OPMaTOpPOB

[B6.3.1 V3mepeHune koadhdurymeHTa TpaHcchopmauymm — no FOCT 3484.1.

[6.3.2 TMposepka rpynnbl coegnHeHnss o6moTok— no NOCT 3484.1.

[06.3.3 M3mepeHne noTepb 1 ToKa Xos0cToro xoga — no NOCT 3484.1.

[0B6.3.4 3mepeHne conpoTUBNEHNS HYNeBOI nocnegoBaTtenibHocTn — no FOCT 3484.1.

[0B6.3.5 M3mepeHne rapmMoHUYECKOro coctaBa Toka xonoctoro xoga — no FOCT 3484.1.

[B5.3.6 V3mepeHne HanpsxeHUs KOPOTKOro samblikaHua — no FOCT 3484.1.

[0B6.3.7 WcnbiTaHna Ha HarpeB — no TOCT 3484.2.

[6.3.8 VcnbiTaHna aneKTpuyeckoii NpoyHocTn nsonauymn — no FOCT 22756.

0B.3.9 WVcnbiTaHne no onpegesieHnto yposHa wyma — no NOCT 12.2.024.

[B6.3.10 WcnbiTaHue npobbl Macna u3 6aka — no NOCT P 52719.

[B6.3.11 VcnblTaHWsi HACTOWKOCTBKKIMMATUYECKUM BHELLIHUM BO3AelCcTBYOWMM hakTopam — nolfOCT 16962.1.

MocnepfoBaTeNbHOCTb, KOHKPETHbIE METOAbI UCMbITAHWI 1 NapamMeTpbl, Nognexalyme npoBepke Nocae UcnbiTaHui
TpaHcopmaTopa, ycTaHaBINBaKT B TEXHUYECKUX YCOBUAX Ha TpaHcopmaTop.
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Mocne ncnbiTaHWii Ha CTOWKOCTb K KTMMaTUYECKM BHELLHUM BO3AelCTBYOW MM hakTopam NpoBepsoT napameTpbl,
nognexatime npoBepke No TEXHUWYECKUM YCNOBUSIM Ha TpaHcdopmMartop.

[6.3.12 Tpn npremo-caaToUHbIX UCMbITAHUAX KPOME UCTbITAHWIA, YCTaHOB/IEHHbIX B Tabnuue 4. JO/MKHbI 6bITb NPO-
Be/leHbl cnefyoLme UCNbITaHUS: NpoBepKa rpynnbl COeMHEHNA 0GMOTOK, U3BMEPEHME CONPOTUB/IEHUS HY1EBOI Nocnefo-
BaTe/IbHOCTU. U3MEpPEeHne rapMoOHNYECKOro cocTaBa ToKa X0/I0CTOro Xofa, UCMbiTaHne Nno onpeAesieHnto YpPoBHA LWyMma,
ucnblTaHne nNpobsl Macna u3 6aka.

[B6.3.13 VccnepoBaTtenbckue UCNbITaHNA He ABNAOTCA ob6s3aTenbHbIMU. Heob6xo4MMOCTb NPOBeAeHUs, CoCTaB
NpoBEPSIEMbIX XapaKTepPUCTUK, BUAbl U METOAbl UCCNeAoBaTENbCKUX UCMbITAHUIA TpaHCOPMATOPOB U PEaKTOpoB ycTa-
HaB/IMBAIOTCA U3rOTOBUTENIEM W/ 10 COF/TaCOBAHWIO M3rOTOBUTENS C NoTpebuTtenem.

[NB.4 Tpe6oBaHWSA K UCNbITAHUSAM pPeakToOpoB

[B.4.1 WN3mepeHue conpoTuBieHns o6motok — no FOCT 9219.

A6.4.2 OnpepeneHune notepb — no FOCT 9219.

A0B.4.3 W3mepeHue nHAyktuBHoctM — no FOCT 9219.

[B.4.4 WcnblTaHna 3N1eKTPUYEeCcKoil NpoYHocTM n3onsauum — no FOCT 22756.

[B.4.5 WcnbiTaHna HACTONKOCTb KKIMMaTUYeCKM BHELIHUM BO3AelicTByowmum aktopam — nolfOCT 16962.1.

MocnepoBaTeNbHOCTb, KOHKPETHbIE METOAbl UCMbITAHWIA 1 NapaMmeTpbl, NoAexallye NpoBepke nocse UcnbiTaHuii
TpaHcdopmaTopa, yCTaHaB/IMBAKOT B TEXHUYECKUX YCTOBUSIX HA peakTop.

Mocne ncnbiTaHWi Ha CTOMKOCTb K KTIMMATUYECKUM BHELLHUM BO3AelicTBY LW MM hakTopam NpoBePS0T napaMeTpbl,
nojsiexalynue nNpoBepke no TEXHNYECKUM YC/I0BUAM Ha peakTop.

[B.4.6 WcnblTaHue Ha CTOWKOCTb pPeakTOPOB K TOKaM KOPOTKOro 3amblkaHuss — no FOCT P 54800.

[0B6.5 [LoKyMeHTbl ANA NOATBEPXAEHUS Tpe6GoBaHUI TEXHUUYECKUX PernameHToB U npasBuaa ot6opa
o6pa3uoB 415 NOATBEPXKAEHUA COOTBETCTBUSA

[lokasaTenbHbIMU JOKYMEHTaMun A58 NOATBEPXAEHUS TpeboBaHWii TexHuueckoro pernameHta «O 6e3onacHoCTH
Xefle3HO40POXHOTro NOABMKHOIO cocTaBa» U TEXHUYECKOro pernamMeHTa «O 6e30NacHOCTU BbICOKOCKOPOCTHOIO XeNe3Ho-
[OPOXHOrO TpaHcnopTa» ABMAAIOTCA NPOTOKO/IbI NPUEMO-CAATOUHbIX U MEPUOANYECKNX UCTbITAHWIA.

McnbiTaHnsa Ha nofTBEpXAEeHNe COOTBETCTBUA peakTopoB NPOBOAST HAa 06pas3Liax, 0To6paHHbIX METOAOM Chyyvaii-
HorooTt6opa no FOCT 18321. KonuyecTBo 06pas3LoB A1 UCMbITAHMIA HA NOATBEPXAEHNE COOTBETCTBINA PeakTOpPOB NPUHK-
MaloT He MeHee [ByX.
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Mpunoxexne OB
(cnpaBoyHOe)

MonoxeHna mexayHapogHoro ctaHgapta M3K 60310:2004, koTopble NPUMEHEHbI
B HacTosiLeM cTaHgapTe ¢ mogudurkaLmeid nx cogepxaHns ¢ yHeTom 0co6eHHOCTEN,
NpUHATLIX B Poccuiickoin degepauyuu

AB.1 «3 TepMuHblI U onpegeneHns

[na ueneil HacTosAWeEro AOKYMEHTE MPUMEHSIIOTCA TEPMUHbI U OonpeAeneHns, ycTaHoBneHHble a M3K 60076 n
M3K 60289. a Takxe cregyowmne onpegeneHnsa».

MpunmeyaHune — [laHHoe nonoxenme MIK 60310:2004 npuMeHEHO B HACTOALWEM CTaHAapTe C y4eToM TepMu-
Honormu. nNpuHsATol B Poccuiickoli ®egepauyun, a Takke UCKIIOYEHUA TEPMUHOMNOTMYECKUX cTaTeld, 0TCYTCTBYIOLWMUX B TeK-
cTe M3K 60310:2004.

0B.2 «3.1.1 Knaccudukauns TpaHcopmaTopos

B 3aBMCMMOCTM OT yCTpOICTBa, 06YC/TOBNIEHHOIO CNoco6amMun peryiMpoBaHnsa Harpy3km BTOPUYHOTO HanpsXXeHus
TArOBbIX Lieneil, TAroBble TpaHcopmaTopbl MOTyT 6bITh kKnaccuuULMpoBaHbl Ha:

- TpaHcopmaTopbl C MOCTOSAHHLIM KO3 ULMEHTOM TpaHchopmaLlum;

- TpaHccopMaTopbl C HU3KOBO/IbTHBIM OTBETB/IEHUEM;

- TpaHcopmaTopbl C BbICOKOBO/IbTHbIM OTBETB/IEHNEM.

3.2 OnpepgeneHuns, oTHOCALWMECHA K peakTopam

3.2.1 Knaccugumkauma peaktopos

B cooTBETCTBUM C NCMONb30BAHWEM pPeakTopbl MOryT 6biTb KnaccuuuympoBaHbl Kak:

- peakTOpbl NepeneHHoro Toka

PeakTopbl, KOTOpble NPONYCKalT NePEMEHHbIV TOK. HaNpUMep NepexoAHble PeakTopbl, MPUMEHsieMble AN nepe-
xofa Mexay no3uuusmu nepeknoyatens oTBeTB/eHU i 06MOTOK TpaHchopmaTopa, peakTopbl TOPMO3HbIX Lienei Kon-
NeKTOPHbIX ABUraTesieli NepemMeHHoro Toka, peakTopbl NOMeXo104aBneHnsa u T. 4.

- peakTOopbl NOCTOSHHOIO TOKa

PeakTopbl, KOTOPbIE NPONYCKAOT MOCTOSIHHbIV TOK C MabIMU UAN HE3HAUYNTENbHBIMU KOMNOHEHTAMN NepeMeHHOro
TOKa, Hanpumep (UNbTPOBbIE PEaKTOPbl, MHAYKTUBHbIE LYHTbI TATOBbIX ABUraTeneii, peakTopbl TOPMO3HbIX Lienei ABu-
rateneli NOCTOSAHHOTO Toka U T. 4,

- peakTOpbl NY/bCUPYOLLLErO TOKa

PeakTopbl, KOTOpble MPOMYCKalT MOCTOSIHHbIA TOK CO 3HA4YNTENbHON Nepuofuyeckoit nynbcauueit, Hanpumep
CriaxuBalolme peakTopbl TATOBbIX ABUraTenei n 1. a.

- peakTopbl Nnpeo6pa3oBaTenei

PeakTopbl, BCTPOEHHbIe B 3/1EKTPOHHbIE CU/I0Bble MpeobpasosBaTenn ANS KOMMyTauuuW, sawutbl uan unstpa-
[IZ170

MpnumMmeyaHune — [laHHble nonoxeHna MOK 60310:2004 nckIlo4eHbl U3 HACTOALLEro cTaHAapTa, Tak Kak OCHO-
BOMofarawlne craHgapTbl HauUWOHaNbHON cucTeMbl cTaHjapTusauum Poccuiickoii ®efepauun He npegycmartpuBaroT
npviBefeHuns knaccudukauumn npoayKunm B TEPMUHOTOTUYECKNX CTaTbSIX.

AB.3 «7.1 aeHTudukaumnsa TpaHcopmMaTopoB U peakToOpoB B COOTBETCTBUM CO CNOCOBOM OXNnaxgeHus

7.1.1 NpeHTuduumnpyowmne obo3HayeHns

TpaHcdopmaTopbl U peakTopbl A0/KHbI WAEHTUULMPOBATLCA B COOTBETCTBUM C NPUMEHSEMbIM CMOCO60M
oxnaxpaeHus. BykBeHHble 0603HAaYEHUS A5 UCNO/Ib30BAHUS B COYETAHUN C KaXKblM CNOCOGOM OXNaXAEHUS NpUBeAeHbI
B Tabnuue 1.

Tab6nunya 1— BykBeHHble 0603HaYeHUsA
Bup, oxnaxaarolLeii cpeabl O603HaueHve

MwuHepanbHOEe Mac/io UK CUHTeTUYeCcKas U30NpPyIoLLas XUAKOCTb C TOUKON BocnnameHeHus £300 ‘C
CrHTeTUYeCcKasa M30MpYyHoLLasn XNAKOCTb C TOUKOW BocnnameHeHns > 300 °C

CuHTeTUYECKAsA U30NUPYIOLLAs XUAKOCTb C TOYKON BOCN/IAMEHEHUS BbIlLE €€ TOUKM KUMEHUs

ras

Bopa

Bosgyx

>S0rx0
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OkoHuyaHne Tabnuubl 1

Bug, umpkynauyn O603HaueHVe
EcTecTBeHHas N
MpuHyanTeNnbHas (HeHanpasneHHas LUpKynauua macna) F
MpUHYAUTENBHO HanpaB/eHHas LUpKynaumua mMacna D

B TpaHccopmaTopax v peaktopax C NMpUHyAMTENbHO-HANPaBAEHHOW LMpKynauuein macna onpejesneHHas 4yactb
NPUHYANTENBHOrO NOTOKA Macna HanpasiseTcs Tak. 4Tobbl NPOXoAuTb Yyepe3 06MOTKM. OAHAKO HeKoTopble 06MOTKM
MOTYT UMeTb HeHanpaB/IEHHbI NOTOK Macna, Hanpumep OTAe bHble 06MOTKM OTBETB/IEHWIA, BCOMOraTe sibHble 06MOTKMN U
cTabunusupytowme o6MoTKN.

7.1.2 CTpykTypa 0603Ha4YeHuni

7.1.2.1 TpaHcdopmaTopbl 1 peakTopbl, 060pyA0BaHHble 3aLLUTHOW 060104KO

TpaHcthopMaTopbl M peakTopbl A0KHbI MAEHTUMULMPOBATLCSA 0603HAYEHUAMM, COCTOALWMNMMN U3 YeTbipex 6yKB ANs
Kax/10ro n3 cnoco6oB OxNaxAeHns, HOMUHa/IbHble XapakTepUCTUKMN KOTOPOro ycTaHaBWBaeT U3roTOBUTENb.

MocnepoBatenbHOCTb, a KOTOPOI 0603HAYEHNA AO/KHbI UCMONb30BaTLCA, NpUBeAeHa B Tabnuue 2. ina pasgene-
HMA 0603HaYeHNs TPynn pasnyHbIX CNOCO60B OXNaXAEHNs cnefyeT NCMNO/b30BaTh HAKNOHHbIE INHUN.

Tab6nuuya 2 — MNocnegoBarenbHOCTbL OYKB B 0603HAYEHUN
Mepsas byksa Bropas 6yksa TpeTbs byksa YeTBepras byksa

Yka3zaHue oxnaxgatouei cpenbl, KOTOpasa HaxoAuTCAa a Yka3zaHue oxnaxpatoLiei cpeabl, KOTOpasd HaxoAuTcAa a
KOHTaKTe ¢ 06MOTKOIA KOHTaKTe C BHELIHel cncTemoi oxnaxaeHunsa

Bug oxnaxgatoweii cpefbl Bug umpkynauyum Bug oxnaxpatoweii cpefbl Bug umpkynsiuum

Hanpumep, TpaHccopmaTop, NOrpyXXeHHbI# B Macio, ¢ NPUHYAMTENbHO-HaNPaBAeHHOW UnpKynsuueii macna v ¢
NPUHYANTENbHON LupKynsiuueli Bodayxa 6yaet o6o3HavaTbesst ODAF.

[na TpaHcopMaTopoB, NOrpyXeHHbIX B Mac/10, B KOTOPbIX BO3MOXEH BbI6OP eCTECTBEHHOIO UV NPUHYAUTENbHOTO
OXNaXAEeHNs1 HeHanpasB/eHHbIM NOTOKOM Macna, TUnMyYHbIMU 0603HauveHuammn asnsTca: ONAN/ONAF. ONAN/OFAF.

[nsa cyxux TpaHchopmMaTopoB B HEAeHTUNPYeMOli 3alnTHON 060/104Ke C eCTEeCTBEHHbIM BO3AYLLIHbLIM OXNaX4eHn-
eM BHYTPU 1 CHapyxu 0605104k o603HaveHne — ANAN.

7.1.2.2 TpaHcchopmaTtopbl U peakTopbl 6e3 060n04ek

Cyxve TpaHccopmaTopbl 1 peakTopbl 6e3 3alUTHbIX 060/104eK NAEHTUDULMPYIOTCA TONLKO ABYMSA 0603HaUYeHNAMN
ANs oxnaxpatouieli cpefbl, KOTopast KOHTAKTUPYeT C 06MOTKaMM MU C MOKPbITUEM NOBEPXHOCTU 0GMOTOK C 06LLUM NOKPbI-
TMem (Hanpumep, ¢ 3MOKCUAHbLIM MOKPbITUEM).

Cnoco6 oxnaxgeHus cyxoro TpaHcopmaTopa 6e3 3aluTHON 060/104KM UK C BEHTUIMPYEMOI 060104KON 1 ¢
eCTeCTBEeHHbIM BO3/YLIHbIM OXnaxaeHnem nmeet ob6o3HaueHne AN.

7.1.3 Bo3aylwHoe oxnaxgeHue

Koraa TpaHchopmaTtopbl 1 peakTopbl OXNaX4atoTCs NOTOKOM BO3/yXa, Bbl3biBAEMOTO [IBMKEHNEM XeNe3HO40P0X-
HOrO NOABMXHOrO cocTaBa, WaN CUCTEMON NPUHYANTEIbHOTO BO3YLWHOM0 OXNaXAEeHNs, KoTopas He npoxoguaia ucneita-
HWSi BMecTe C TpaHcopmMaTOpOM WM C peakTopoM, TO pacxof (MuM CKOPOCTb) BO3fyxa, Ha KOTOpbI/ paccuMTaHa
HOMUWHa/bHas MOLLHOCTb 060PYA0BaHUSA, AO/KEH yKa3biBaTbCA NMOTpebuTenem».

MprumeyaHne — [laHHble nonoxennss M3K 60310:2004 npuMeHeHbI B HACTOSALWEM cTaHAapTe ¢ yueTom Tpebo-
BaHUii K yCNI0BHbIM 0603HAaYeHNAM TpaHCOPMATOPOB U PeaKkTOPOB MO BUAAM CUCTEM OXN@XAEHUSA, NPUHATBIM B Poccuii-
ckoil ®epepaunn.

[B.4 Tpada «Bug ncnoitanua» tabnuubl 4: «CTORKOCTb K yaapy v Bubpaunmn».

MpumMmeyaHune — Bug ucnoiTaHuii, yctaHoBNeHHbI B Tabnuue 4 MK 60310.2004. npyMeHeH a HacTosAwweM
cTaHgapTe C y4eToM NpUHATLIX B Poccuiickoii ®egepauun BUAOB UCMbITAHUIA HA CTONKOCTb TPAHC(OPMaTOpPOB K MeXaHu-
YeCkMM BHELUHUM BO3AeNCTBYOLWMUM hakTopam.

[B.5 «10.2.4 WN3mepeHne conpoTUBAEHNSA 0O6MOTOK

ConpoTuBneHmne Kaxaoi 06MoTKN MexXAy AOCTYNHbIMU BbIBOAAMU, HAXOAALLMMUCA BXONOLHOM COCTOAHUN, LOKHO
6bITb U3MEPEHO NPN NOCTOSAHHOM TOKe. 1151 MUHUMU3aLUN BANSHUA CAMOVHAYKLWU U NPaBU/IbHOTO ONpeAeneHns Temne-
paTypbl 06MOTOK CnejyeT NpUHUMaTh Mepbl NPeA0CTOPOXHOCTN N0 MOK 60076. TemnepaTtypa 06MOTKM, NPU KOTOPO NPO-
BOAM/IOCb N3MEpPeEHUe, Takke A0/KHa ObiTb 3aperncTpupoBaHa».

MprumeyaHune — [laHHoe nonoxeHne M3K 60310:2004 npMMeHEHO B HACTOSILLEM CTaHAapTe C yueTom Tpebo-
BaHUii K NPOBEAEHUI0 N3MEPEHUS COMPOTUB/IEHNS 06MOTOK TpaHcpopmaTopa, YCTaHOBEHHbIX B FTOCT 3484.1.
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AB.6 «10.2.6.1 lMepunoauyeckue UcnbiTaHA

M3mepeHne noTepb 1 TOKa XO/I0CTOro XoAa crneAyeT BbINOMHATb NPU HANPSHXKEHUAX CO CTOPOHbI KOHTaKTHOI ceTn
0.8U.0.9U 1 1.11/(0 — HOMWUHaNbHOE HanpshXeHne KOHTaKTHOW ceTun). Ecnv TpaHcdopmatop uMeeT perysimpoBKy BbICO-
KOTO HanpsXeHus, TO U3MepeHus cnefyeT BbINOMHATL 4718 TpeX MoSIoXeHU nepeknovaTens oTBETB/EHWU, 04HO U3
KOTOPbIX COOTBETCTBYET OCHOBHOMY OTBETB/IEHUNIO».

MpnmeyvaHune — [laHHoe nonoxeHne MOK 60310:2004 NnpMMEHEHO B HACTOALEM CTaHAapTe C yY4eTOM peko-
MeHAaLuuy NpoMblleHHOCTH Poccuiickoil ®epepauun o npefocTaB/ieHn BO3MOXHOCTU U3MepeHns NoTepb 1 Toka Xon1oc-
TOro xo4a TpaHcopMaTopoB NPy MakCMMaslbHOM HanpshXXeHUV CO CTOPOHbI KOHTaKTHOW ceTu, npeBbiwatwem 1.UA

[OB.7 «10.2.7 3mMepeHne HanpsHKeHWs KOPOTKOro 3amblkaHusa (nepuogmnvyeckne v nNpuemo-caaTouHblie
ncnbiTaHns)

HanpsikeHne KOpPOTKOro 3amblkaHusi cnefyeTt UsMepsTb NPy HOMUHA/IbHOM YacTOTe C UCMO/Ib30BAHUMEM UCTOYHMKA
npnM6AN3NTENbHO CUHYCOMNAANbHOrO HanpshxeHus. iamepeHus cnepyeT BbINOMHATL NPW N060M TOKe, COCTaBASAOWEM OT
25 % po 100 % HOMMHaNbHOrO Toka. Hu B KOem criyyae HanpsihxeHue, npuknagbiBaeMoe K 1060 06MOTKe, He JO/TKHO
npesblwaTtbk 50 % HOMWHANBLHOTO HaMPsSXXeHWA yka3aHHOW 06MOTKW WU TOK. NPOXOAALLUIA Yepe3 06MOTKY, He [ODKeH
npeBbiWaTh HOMUHA/IbHOE 3HaYeHne ee Tokax.

N3mepeHHOe 3Ha4YeHne [O0/MKHO KOppeKTMpoBaTbCA MOCPEeACTBOM €ro YMHOXEHUS Ha OTHOLEHWEe HOMUHaIbHOTro
TOKa K UcnblTaTe/IbHOMY TOKy. 3HAYeHWs, NoslyYeHHble TakuM 06pa3oM, A0/KHbI GblTb CKOPPEKTUPOBAHbI AN COOTBET-
CTBylOLLE pacyeTHOI TemnepaTypbl, ykazaHHoi B 11.2.9.

MpumeuvaHune — [laHHoe nonoxeHne M3K 60310:2004 npumMeHeHO B HacTosleM cTaHgapTe ¢ Moauduka-
uueit ero cofepxaHus B CBA3U C TEM. YTO HA COBPEMEHHbIX POCCUICKNX TATOBbIX TpaHchopmaTopax A1 31eKTPOBO30B C
ACUHXPOHHbIM TArOBbIM MPWBOAOM HanpshKeHWe KOPOTKOro 3aMblkaHUA JocTuraeT 3HaueHuii o 110 %. a Takxe B CBA3N
C MNPUMEHEHWEeM METOAUKM U3MEPEHUs] HanpsXKeHWs KOPOTKOro 3aMblkaHWA TpaHCcopMaTopoB, YCTBHOB/IEHHbIX B
FOCT 3484.1, npMHATOM B KayecTBe HaLMOHaNbHOro ctaHgapTa Poccuiickoin ®egepaumn.

[B.8 «10.2.8.1 O6uiMe NonoxXeHnUs

[ToTepn KOPOTKOro 3amblKaHWUA [O0/DKHbI PErncTpPUpoBaTbLCA B TEYEHWE NEepuoanyYecknx u npuemo-caaTouHbIX
MCMbITAHWIA NPW HaNPsSXeHWU KOPOTKOTro 3amblkaHus (cM. 10.2.7). a nonyyYeHHble 3Ha4YeHNsA JO/KHbI KOPPEKTUPOBAaTLCS
nocpefCcTBOM YMHOXEHNA Ha KBagpaT OTHOLIEHUS HOMUHA/IbHOTO TOKa K UCNbITATENIbHOMY TOKY.

MonyyeHHble Takum 06pa3oM MoTepu [O/MKHbI 6biTb YTOYHEHbI NPUMEHUTENIbHO K COOTBETCTBYOLW e UCXO4HOMN
Temneparype, npuBefeHHoi B 10.2.9. yunTbiBas, 4to I2R (R — conpoTuBMEHNE MOCTOSIHHOIO TOKa) NPSIMO MPONOPLUO-
HafIbHO CONPOTMB/IEHNIO, & BCE OCTasIbHble MOTePU MEHATCA 06paTHO NPOMOPLUOHANBHO CONPOTMBAEeHN0. ConpoTuB-
neHve cnepyeT onpeaenaTb B COOTBETCTBUMN € 10.2.4».

MpumeuvaHune — [laHHoe nonoxeHne M3K 60310:2004 npuMeHEHO B HACTOSALLEM CTaHAapTe ¢ y4eToMm Tpebo-
BaHWIi K NPOBEEHNI0 N3MEPEHNS NOTEePb KOPOTKOTO 3aMblkaHWa TpaHccopmaTopa, ycTaHoBAeHHbIX B TOCT 3484.1. npu-
HSATOM B KayecTBe HaLMOHa/bHOrO cTaHfjapTa Poccuiickoil degepaunu.

[B.9

Ta6nuya 7— HanpsxeHUs Npu UCNbITAHUAX HA 3NEKTPUUYECKYHD NMPOYHOCTbL M30M1ALMU 0BMOTOK, HENOCPEACTBEHHO
NoACOeNHEHHbIX K KOHTaKTHOI ceTu

VcnbitatensHoe HanpshkeHne U. B

HomuHanbHoe HanpskeHre Un  HOMMHasIbHOe HanpshkeHne VicnbITaHMe Ha HanpsbkeHne
TArOBONA C/CTEMbI. B uzonsum UMn, B MPOMBILLIEHHON YaCTOTbI VicnbiTanie Ha umnysbeHoe
(cpeavexsappaTtiyeckoe HanpskeHme (nnioaoe
aHaveHUe) 3HayeHue)

750* 900 2800 6000

1500* 2300 5500 12000

3000* 3700 11500 25000

15000 17250 38000 95000
20000 24000 44000 95000
25000 27500 60000 150000
50000 60000 120000 300000

MpumeuyaHue — o cornalennio Mexay NoTpe6uTenem 1 U3roToBUTeNeM AONYCTUMO NPUMEHATL 3HaYe-

HNA ncnblTaTeNbHbIX Haﬂpﬂ)KeHMVl, OT/IMYHbIE OT 3HAYEHWUI, YCTaQHOB/1IEHHbIX B ,anHOﬁ Ta6nmu,e.
3HayYeHnsi, OTMEYEHHbIE 3HAKOM «*». OTHOCATCSA K 06MOTKaMm peakTopoB, NnoACOeAUHEHHbIX K KOHTaKTHOW ceTn
NOCTOAHHOIO TOKa.

MpumeuvyaHune — lMonoxenna MK 60310:2004 npumeHeHbl B HACTOALWEM cTaHAapTe C yYyeTOM TOro, 4TO B
FOCT 6962. NpMHATOM B KayecTBe HaLMOHaNbHOro ctaHgapTa Poccwuiickoii ®epepalmmn, oTCyTCTBYOT HOMUHA/bHbIE
HanpsKeHUst TATOBO cMCTeMbl O 3HaYeHnamu 15000. 20000 n 50000 B.
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[B.10 nl10.2.13 MWcnbiTaHns Ha ygap v Bubpaumnio (mepmogmyeckoe ncnbitaHue)

Cm. M3K 61373.

McnbiTaHna Ha paboTocnoco6HOCTL TPebyoTCA TONbKO ANS ABUXKYLLMXCS YacTell, cag3aHHbIXCTpaHcopmMaTopoM.

MpoBepKkN TEXHUYECKNX XapakTepucTuk, Nognexaline noBTOPEHWIO Noce UcnbiTaHunii Ha yaap v Bu6pauuio (pas-
gen 12 MOK 61373). ecnn MHOe He cornacoBaHo Mexay npuobpeTtarenieM U NOCTaBLMKOM, JO/DKHBI BKAOYaTb B cebs.

a) n3MepeHue ToKa 1 NoTepb X0J10CTOro XoAa.

O) u3MepeHne HanpskeHWs KOPOTKOro 3amblKaHus;

C) ucnbiTaHNe Ha CTOMKOCTb K MHAYLMPOBAHHOMY HANpPsHKEHUI0 MU K HANPsHKeHNo OTAENbHOT0 NCTOYHUKA.

Ecnu pe3ynbTaThl UCNbITaHWUI N0 NepevyncneHnam a) u b). npuBefeHHbIM Bbillie, NOKa3biBalOT pasHuLy MeHee 2 %
OTHOCUTE/IbHO 3HAYEHUIA, N3MEPEHHbIX B X0[e NepBoHavasbHbIX UCMbITaHWIA, TO TpaHCcopMaTop cunMTaeTca Bblgepxas-
LWUM UCMNbITAHMA Ha yAap 1 Bubpauumio. [na MUCNbITaHWA N0 NEepPeyvnc/ieHnio C) UCnbiTaTesibHOe HanpsXeHue [0SKHO
cocTaBNATb 75 % 3HAYEHW, UICNONb3yeMbIX NPU NepBOHAYalbHOM WUCMbITAHUN, U HE JOKHO NPUBOAUTL K NPO6OIO».

MpumeyaHune — [laHHoe nonoxeHne M3K 60310:2004 npMMeHEHO B HACTOALLEM CTaHAAPTe C y4eTOM NPUHS-
TbiXx a Poccuiickoii ®efepauun BUAOB UCMbITAHWI Ha CTOMKOCTb TPAHCOPMATOPOB K MEXAHMYECKUM BHELLUHUM BO3feii-
CTBYIOLWMUM chakTopam.

[B.11 Tpadha «Bug ncnbiTaHns» tabnuubl 9: «CTOWKOCTb K yaapy u Bu6paLumns».

MpumeuaHune — [laHHoe nonoxedne M3IK 60310:2004 npyMeHEHO B HacTosILLEeM cTaHAapTe C yYeTOM NpUuHA-
Tbix B Poccuiickoii ®efepaunn BULOB UCAbITAHUIA Ha YCTOWUYNBOCTb PEAKTOPOB K MeXaHNYeCKUM BHELUHUM BO34elCTBYI0-
wym thakTopam.

[B.12 «10.3.9 WcnbiTaHua Ha yaap v Bubpauuto (nepnognyeckoe ncnbiTaHme)

McnbiTaHnsa Ha paboTocnoco6HOCTb TPEeOYTCA TOMLKO ANA ABMXYLLMXCA YacTell, CBA3aHHbIX C peakTopoM.

MpoBepKN TEXHNYECKNX XapakTepucThK, Noanexaline NoBTOPEHNIO MOC/e UCMbITAHUIA Ha yaap n Bubpauuio (pas-
aen 12 M3K 61373). ecnv MHOe He corflacoBaHo Mexay npuobpetartenem v NoCTaBLMKOM, AO/MKHbI BKOYaTb a cebs.

a) n3mMepeHue UHAYKTUBHOCTY;

b) MCMbITaHWE Ha CTOWKOCTb K HAMPSKEHUIO OTAENbHOr0 UCTOYHMKA.

Ecnu pe3ynbTaTbl UCMbITAHWIA MO NEPEYMCNIEHNIO a) NOKa3biBalOT pasHULy MeHee 2 % OTHOCWUTENIbHO 3HAYeHWiA,
N3MEPEHHbIX a X04e NepBoHayYasibHbIX UCMbITAHWI, TO peakTop cYMTaeTCs BblAepXaBLUMM UCMbITAHUA Ha yaap n Bubpa-
uuto. ns ncnbliTaHUA NO NepeyncneHnto b) ncneiTateNlbHoe HanpsKeHne AO0/HKHO COCTaBNATb 75 % 3HAYeHWA, UICNob3Y-
€MbIX MpU NepBOHAYasIbHOM WCMbITAHUMN, U HE AO/HKHO NPUBOAUTbL K MPOOOH».

MpumeuyaHune — [aHHble nonoxenma MK 60310:2004 npuMeHeHb! B HACTOSALLEM CTaH4apTe C yYeTOM NPUHSA-
Tbix B Poccuiickoii ®efepaumn BULOB UCMbITAHUIA HA YCTOWUYMBOCTb PEAKTOPOB K MEXaHUYECKUM BHELUHUM BO3AelCTBYHO-
LWMM chakTopam.
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Mpunoxexne A
(cnpaBoyHOe)

MyHKT 1 TEpMUHONOTNYECKas cTaTbsd MexayHapoaHoro ctaHgapta M3K 60310:2004,
He BK/NlOYEHHble B pasfen 3 HacToslwero ctaHgaprta

3.3 OnpegeneHns, oTHOCALWMECHA K UHAYKTUBHOCTHU

3HavyeHnss UHAYKTUBHOCTU PeaKkTOpOB yCTaHaB/IMBAOT A1 Pa3/IMYHbIX K1aCcCOB WCMO/b30BaHNA U ONpefensoT
MCXO0AA U3 NOHUMAHUS TOro, YTO OHM AOJIXKHbI BKOYaTb B Ce6a ykasaHue xapakTepa W 3HayeHue Toka, MCMO/b3yeMoro
npu UX N3MepeHunn.

3.3.3 audpepeHumanbHas UHLYKTUBHOCTb: VHAYKTUBHOCTb, Mojslyd4aeMas U3 3anucu HanpskeHus Ha BblBO-
Aax. Korga 3afaHHblii NyNbCUPYIOLLNIA TOK NponyckaeTcs Yepes peakTop.

NMpumeyaHue — CnegyeT HANOMHWTb, YTO KO3PPULMEHT NynNbcaLuun NynbCUPYIOLLEr0 TOKA, BbIPAXEHHbIA B
NpoLEeHTax, YC/I0BHO ONpeAensioT no gopmyne

ma»* AN . wo.

Ana* * anlin

rae /Tax n /mn npeacTtaBnAlT MakCumMasibHOe U MUHUMa/IbHOE 3Ha4YeHUsA BOJIHbl TOKa COOTBETCTBEHHO.
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Mpunoxexune 44
(cnpaBoyvHoOe)

ConocTaB/ieHMe CTPYKTYpbl HACTOSILLENO cTaHAapTa
CO CTPYKTYpOIli NPUMEHEHHOTO B HEM MEX/[AyHapoAHOro cTaHgapTa

0A4.1 ConocTaBnieHne CTPYKTYpbl HACTOSILLEr0 CTaHAapTa CO CTPYKTYpPOi MPUMEHEHHOTO B HEM MeXAYHapOogHOro

ctaHgapta M3K 60310:2004 npusegeHo B Tabnuue A4.1.
Tabnuuya A4.1

CTpyKTypa HaCTOALLEro cTaHjapTa

HomepHoii
Pasgen TMoppaspen MyHKT MoAanyHKT ab3ay
noAnyHKTa
3.1—33
3.4—37
3 —
3.8.39
3.10—3.15
4
5 51
6 6.1.6.2
7
8.1 - R
8
8.2
9 9.1.9.2
10 10.1. 10.2
11.1.1—
111 11.1.4
11.2.6.1.
11.26.2.
112.1— 11.2.81—
112 11.2.13 11.2.8.3.
11.2.11.1—
11.2.11.3
11.3.1—
u 11.35
11.3.6.1.1.
11361 113612
11.3 11.3.6.2.1,
11.3.6 11.3.6.2 113622
11.3.6.3.1.
11363 113632
11.3.7
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CrpykTypa MexayHapoaHoro craHaapta M3K 60310:2004

HomepHoii
Pasgen Moppasgen MyHKT MoanyHKT abzal,
noAanyHKTa
3.1.1. 321 —
Mepeuwnc-
nenva 1—4
3 3133 3321
3.3.1.33.2
3.3.3
3.3.4—3.3.9
4 4.1
5 51,52
7.1.2.1.
; 21 7.1.1,7.1.2 71922
8 8.1.8.2
9 9.1,9.2
10.1.1—
10 101 10.1.4
10.2.6.1.
10.2.6.2.
10.2.1— 10.2.8.1—
102 10.2.13 10.2.8.3.
10.2.11.1—
10.2.11.3
10.3.1—
10.3 1035
10.3.6.1.1.
10361 53612
10.3.6.2.1.
10.3.6 10.3.6.2 103622
10.3.6.1.1.
10363 1036.1.2
10.3.7
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OkoH4aHue Tabnuubl A44. 1

CTpyKTypa HacTOoALEero craHjapta CTpyKTypa MexayHapogHoro ctaHgapta M3K 60310.2004
HomepHoii HomepHoii
Pasgen Moppaspen TyHKT MoanyHKT ab63ay, Pasgen [ogpasgen MTyHKT MoanyHkT absau,
noAnyHkTa noAnyHKTa
11.3.8.1— 10.3.8.1—
11.3.8 10.3.8
1 11.3 11.3.8.3 10.3.8.3
11.3.9 10.3.9
OA —
ap -
Mpunoxexusa as Mpunoxexne —
ar —
an -
Ta6nuua 1
Tab6nuua la —
— Tabnuua 2
— Tabnuua 7
Tabnuua 7a R

MpumeuyaHue — ConocTaBfieHNe CTPYKTYpbl CTAHAAPTOB NPUBEAEHO, HAUMHASA C pa3gena 3, T. K. Npeablay-
Wne pasgesbl CTaHAAPTOB M UX UHbIE CTPYKTYPHbLIE 3/IEMEHTbI (38 UCK/IOUYEHUEM NPEAUCIOBUS) UGEHTUYHDI.
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