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Mpegucnosue

Llenn, OCHOBHble MPUHUMWMBI U OCHOBHOWN NOPSAOK NPOBEAEHUS PaboT MO MEXroCyaapCTBEHHON CTaH-
naptusauun yctadosneHbl FTOCT 1.0—92 «MexrocyaapcTBeHHasa cuctema craHgaprtusauyun. OCHOBHbIE NO-
noxexHusa» n NOCT 1.2—2009 «MexrocynapcTBeHHas cucteMma craHgaptusauuun. CtaHgaptel Mexrocyaap-
CTBEHHbIE, MpaBuna M pekoMeHdauun No MEXrocyfapcTBeHHOW cranaaptusaumu. Mpaeuna pa3paboTku,
NPUHATUSA, NPUMEHEHNSA, OOHOBINEHNUA N OTMEHBI»

CseaeHus 0 cTaHaapTe

1 NOArOTOBJIEH $eaepanbHbiM rocyaapCTBEHHbIM YHUTAPHBIM Npeanpusatuem «BcepoCCuinckuin Ha-
YYHO-UCCNEAOBATENbCKMI MHCTUTYT CTaHAapTM3auun u ceptudukauum B mawmHocTpoeHuny (BHUMHMALLY)
n OBLEecTBOM C OrpaHUYEHHOW OTBETCTBEHHOCTbIO «LIEHTP HOPMATUBHO-TEXHUYECKON AOKYMEHTauuu
«PernameHT»

2 BHECEH MexrocyaapCTBEHHbIM TEXHUYECKUM KOMUTETOM NO cTanaapTtusaumn MTK 524 «KenesHo-
OOPOXHbIA TPAHCNOPT»

3 MPUHAT MexrocyaapCTBeHHbLIM COBETOM MO CTaHAApTusauuu, MeTponorum u ceprudunkauum (npo-
ToKon oT 18 nioHs 2015 1. Ne 47)

3a npuHATE NPOronocoBanu:

KpaTkoe HavMeHoBaHuWe CTpaHbl Koa cTpaHbl Mo CokpalljeHHoe HauMEeHOBaHNe HaLMOHaNbHOro opraHa
no MK (MCO 3166) 004—97 MK (UCO 3166) 004—97 no cTaHAapTu3aLum
AsepbaiigxaH AZ AscTaHaapt
ApmeHus AM MuHakoHOMuUKM Pecnybnuku ApmeHus
Benapycbk BY loccrangapt Pecnybnuku Benapycb
Kuprusus KG KelproisctaHgapT
Poccus RU PoccraHaapt
TapXuKkucraH TJ TagXukcTaHgapT

4 Tpukasom PefepanbHOro areHTCTBa NO TEXHUYECKOMY PEerynupoBaHuio U metponorum ot 10 cen-
TA6psA 2015 . Ne 1320-cT MexrocyaapcTBeHHbil ctaHaapt MOCT 33324—2015 (IEC 60310:2004) BBeaeH B
JelicTBMe B Ka4ecTBe HaUMOoHanbLHOro craHaapta Poccurickon deaepaumu ¢ 1 mapra 2016 r.

5 Hacrtoswmin craHgapT MoauduUMpoOBaH MO OTHOLWIEHUIO K MexayHapoaHoMy craHaapty |EC
60310:2004 Railway applications — Traction transformers and inductors on board rolling stock (KenesHoao-
POXHbIA TPAHCMOPT. TAroBble TPAHCHOPMATOPbI U UHAYKTOPbLI NOABUXHOFO COCTaBa) NyTEM BHECEHUS TEXHU-
YECKUX OTKIIOHEHUI, 0OBbACHEHUE KOTOPbIX NPUBEAEHO BO BBEAESHUM K HACTOSAILLEMY CTaHAAPTY

MexgyHapogHsbli ctaHaapTt paspaboTtan TexHuueckum komutetom TC 9

MepeBoa ¢ aHrMMIACKOro A3bika (en)

OdomupmanbHbIi 9K3EMNSAP MEXAYHAPOAHOTO CTAHAAPTa, HA OCHOBE KOTOPOro NOArOTOBNEH HaCTOALLUN
MEXroCyaapCTBEHHbIN CTaHAApT, uMeeTcs B «ObLWecTBe C OrpaHUeHHON OTBETCTBEHHOCTbIO «LIeHTp HopMa-
TUBHO-TEXHUYECKOW AOKYMEHTaUUU «PernameHT»

B HacTosAweM cTraHgapTe UCKIIOYEH TEKCT MEXAYHApPOAHOro ctaHaapTa Ha dopaHuy3ckom Aseike (fr)

CBeaeHust 0 COOTBETCTBUU MEXTOCYAaPCTBEHHbIX CTAHAAPTOB CCbINOYHBIM MEXAYHAPOAHLIM CTaHAap-
Tam NpuUBeAEHbl B AONOMHUTENBHOM MPUMoXxeHun A

CpaBHEeHWe CTPYKTYpPbl YKa3aHHOTO MeXayHapoAHOro ctaHaapTa co CTPYKTYPOIi HaCcToALWEro cTaHaapra
NPUBEAEHO B JOMNOMHUTENBEHOM NpUnoxeHun AN

CTteneHb COOTBETCTBUS — MoanduumposarnHas (MOD)

HaumMeHoBaHWe HACTOALEro CTaHA4apTa U3MEHEHO OTHOCUTENbHO HAUMEHOBAHUA YKa3aHHOTO Mexay-
HapoaHOro craHgapra Ana npueeaeHus B cooreercrane ¢ MNOCT 1.5—2001 (nogpasgen 3.6)

HacTosawmin ctaHaapT noarotosneH Ha ocHose npumeHeHun MOCT P 54801—2011 (MOK 60310:2004)*

* MNpukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY perynupoBaHuio U MeTponoruu ot 10 ceHTabpsa 2015 r.
Ne 1320-cT FTOCT P 54801—2011 (M3K 60310:2004) otMeHeH ¢ 1 MmapTa 2016 1.
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6 BBEJEH BMNEPBbIE

NHpopmayusa 06 usmeHeHUsIX K HacmoswemMy cmaHdapmy nybnukyemcs 8 exea200HOoM (1o cocmosi-
HUIO Ha 1 siHeapst mekyuie20 200a) UHhoPMaUUOHHOM yKazamerse «HauuoHabHbie cmaHdapmbi», @ mekcm
U3MeHeHUU U rnornpasokK — 8 €XXeMeCSa4YHOM UHGOPMaUUOHHOM yKadamene «HayuoHanbHbie cmaH0apmbi».
B cnyyae nepecmompa (3ameHbl) unu ommeHbl Hacmosuwieao cmaHdapma coomeememesyrouiee ysedomne-
Hue 6ydem onybruKoeaHO 8 eXeMeCAYHOM UHOPpMaUUOHHOM yKasamerne «HayuoHarnbHbie crmaHdapmei».
Coomeemcemeyouas UHopmMmayus, yeeloMneHUEe U MmeKcmbl pasmewarmes makxe 6 UHhopmauUuoHHOU
cucmeme obweeo nonb3oeaHus — Ha oguyuanbHom calime dedepanbHO20 azeHmMemea rno MexXHUYecKoMy
peaynuposaHuio u Memposiozuu 8 cemu UinmepHem (www.gost.ru)

© CraHgaptuHcopm, 2016

B Poccuiickon degepaumm HaCTOALWMA CTAHAAPT HE MOXET ObITb NONHOCTLIO UMM YaCTUYHO BOCNPOU3-
BEEH, TUPAaXXMPOBAH U PacnpOCTPaHEeH B kKa4ecTBe oulmansHoro usgaHus 6e3 paspelweHusa degepansHoro
areHTCTBa N0 TEXHUYECKOMY PErynMpoBaHUIO U METPONOrUU
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BBepeHue

B HacTosilumin cTaHgapT BKAKOYEHb! AONOSIHUTENBHBIE MO OTHOLUEHUIO K MEXAYHApPOAHOMY CTaHAapTy
IEC 60310:2004 TpeboBaHMsA 1 OCOBEHHOCTU U3NOXEHUS, 8 UMEHHO:

- nepeochopmneHbl pasgen «HopmaTuBHbIE CCbINKU» C AOMNOSHEHUEM €r0 NEPEYHEM CChINOYHbIX MEXTIO-
CyAapCTBEHHbIX CTaHAAPTOB, UCMOMNb30BAHHLIX NPU YCTAHOBNEHUU AONONHUTENbHLIX TpeboBaHui, U pasaen
«TepMUHbI 1 onpeaeneHns» B cooTeercTeumn ¢ MOCT 1.5—2001.

CTtaHgapTbl, AONOMHUTENbHO BKIIOYEHHbIE B HACTOALUMIA CTaHAAapT, BbiAeneHbl B pa3aene «HopmMatus-
Hbl€ CCbINIKM» MOMY>XMPHbLIM KYPCUBOM:

- CBEZIEHUSI 0 COOTBETCTBMU MEXIOCYAapPCTBEHHLIX CTaHAAPTOB CCISIOYHBLIM MEXAYHAPOAHbLIM CTaHaap-
Tam, UCNONb30BaHHbLIM B HACTOSILLEM CTaHAapTe, NPUBEAEHbI B AONONHUTENBHOM NpunoxeHun JA;

- BBEAEHbl AONOMHUTENbHbIE MOMOXEHUS. DTU MONOXEHUS NPUBEAEHbI B AONOSIHUTENBHOM NPUIIOXKE-
Huu OB;

- BKINIOYEHbI AOMNOSHMTESNbHbIE CrioBa (hpasbl, CCbINkKU), KOTOPbIE BbIAENEHbI NOMYXUPHBLIM KYPCUBOM, a
0OBACHEHMA NPUYUH UX BKITIOYEHMA NPUBEAEHbI B CHOCKAX;

- BHECEHbI TEXHWYECKMEe OTKIIOHEHUA HENOCPEACTBEHHO B MCNOSIb3YEMbIN TEKCT B BUAE U3MEHEHUA OT-
AenbHbIX dpas (CnoB, 3Ha4YeHUI NoKasaTenewn, Coblnok), KOTOPbIE BblAENEHbl B TEKCTE KYPCUBOM;

- B pasgenbl 3, 8, 9 u 11 BHECEHbI TEXHUYECKUE OTKITOHEHMA No oTHowweHuio k IEC 60310:2004. YkasaH-
Hble TEXHUYECKNE OTKITOHEHUS BbIAENEHbI BEPTUKANbHON NUHUEN, PACNONOXEHHON HA NONSX CNeBa OT ume-
HEHHOTO TEKCTAa Ha YETHON CTPaHULIE U CpaBa Ha HEYETHOMN, @ 3aMEHEHHbIN TEKCT C 0ObACHEHMEM NPUYUHBI
3ameHbl NpuBeAeH B AOMOSHUTENLHOM NPUNOXeHUN OB;

- B pasgen « TepMuHbl U ONpPeaeneHnsy BKIIOYEH P AONONHUTENbHBLIX TEPMUHONOMMYECKUX cTaTen ans
TEPMUHOB, KOTOPbIE UCNONb30BaHbI B HACTOSALLIEM CTaHAAapTe, HO He ycTaHoBneHb! B IEC 60310:2004. 31u po-
MOMHUTENbHbIE CTaTbW BblAENEHbI MYTEM 3aKMIOYEHUS B PAMKW U3 TOHKMX NMHUIA. B 3TOT pasaen He BKIIOYEHbI
MYHKT W OTAeNbHaa TePMUHOMOrMYEecKas CTaTbsl, KOTOPbIE NPUMBEAEHbI B A0ONONHUTENBHOM npunoxexun Or;

- I3MEeHeHa CTpyKTypa Hacroswero craHgapra. CpaBHeHMEe CTPYKTYpbl HaACTOALWEro craHgapra co
cTpyktypoin IEC 60310:2004 npuBeaeHO B AONOMHMTENBHOM Npunoxexuu O4.



FOCT 33324—2015
(IEC 60310:2004)

M EXTOCYAAPTCTHBETUHHU B H# CTAHAAPT

TPAHC®OPMATOPbBI TAMOBbIE U PEAKTOPbI XXENE3HOAOPOXXHOIMO NOABMXXHOIO COCTABA

OCHOBHbIE NapaMeTPbl U METOALI UCNbITAHUIA

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

Aara BBeaeHua — 2016—03—01

1 O6nacTb NpuMeHeHuns

Hactoawumit ctangapTt pacnpoCTpaHSEeTCs Ha TAroBble TpaHchopmaTtopbl (Aanee — TpaHchopmaro-
pbl), YCTAaHAaBNUBAEMbIE HA XENE3HOAOPOXKHOM NOABUXKHOM COCTaBe, U PEaAKTOPbI, BKIIOYAEMbIE B CUSTOBbIE U
BCMOMOraTesibHbIe LiEnu XXene3HoA0pPOoXXHOTO NOABUXHOMO COCTaBa.

MpumeyvaHusa

1 B Hacmoswem cmaHOapme MepMUH «UHOYKMOp» 3aMeHeH Ha mepMuH «peakmop». PeaktopaMun MOryT ObiTh:

- bUnLTPOBEIA peakTop;

- CrNaXuBarLLmMii peakTop;

- KOMMYTVPYIOLLMIA peakTop;

- 3aLUMTHBLIN peakTop B CTaTUHYECKUX CUNOBLIX NpeobpasoBaTensx;

- MHAYKTMBHbIE LUYHTHI TArOBbIX ABUraTenei;

- peakTopbl, McMofnb3yemble AnsA nepexofa Mexay MosuuusaMU nepekroyaTens OTBeTBNEeHWA 0B6MOTOoK
TpaHchopmaTopa;

- peaKkTopbl TOPMO3HOIA Lienw;

- peakTopbl NOMexXonofaBneHns.

2 K TpaHcgopmaTopam npuMeHsitoT TpeboBaHWA HaLMOHanbHbIX CTaHAapToOB U HOPMATMBHbLIX AOKYMEHTOB, AeN-
CTBYIOLLMX Ha TEPPUTOPUM rocyaapcTsa, NPUHABLLEro cTaHaapT!, ecrin oHN He NPOTMBOPEYAT HacTosLEeMy CTaHAapTY.

3 Ons TpaHchopMaTopoB peaKkTOpoB CTaTUYECKUX CUIOBLIX Npeobpa3oBaTenei CrneayeT Takke NPUMEHsTb Tpe-
GosaHua MOCT 33323.

HacrosiLuit cTaHaapT NO COrMacoBaHUIO Mexay NoTpeduTenemM 1 N3roToBUTENEM TaKKE MOXET pacnpo-
CTPaHATLCA Ha TpaHCGOopPMaTOpPbl TPEXAA3HOIO NEPEMEHHOTO TOKA XKENE3HOA0POXHOro NOABUXHOIO COCTaBa,
nomny4varoLiue NUTaHne co CTOPOHbI KOHTAKTHOM CETU, U HA TPaHCAOPMATOpPhI, BKMOYaembie B 0gHOMda3sHbIe
unu MHorodpasHble BCNOMOrarTernbHble Lenu XXenesHoao0POoXHOr0 NOABUXKHOIO COCTaBa, 3a UCKIMIOYEHUEM U3-
MepUTENbHbLIX TPAHCHOPMATOPOB U TPAHCAOPMATOPOB C HOMUHANBHOW BbIXOAHOW MOLLHOCTLIO Hke 1 KBT
Ana ogHodasHbIX Unu Hwke 5 KBT Ans MHOroasHbIX TpaHCHOPMAaTopOB.

Hacrosawmit ctaHpapT He pacnpoCTpaHseTcd Ha BCrnomoraTensHoe o6opyaoBaHue, Hanpumep Ha
YCTPOWCTBA MNEPEKMOYEeHNs1 BbIBOAOB OOMOTOK, pe3uCTOpPbl, TEMNNOOOMEHHUKU, BEHTUNATOPbLI U T. 4., Npea-
HasHa4yeHHoe Ansi yCTAaHOBKM HA TPaHCAOPMAaTOPbl UMM PEaKTOPbl, KOTOPOE CNeayeT UCMbITbIBATL OTAENbHO
COrnacHO COOTBETCTBYIOLLMM MpaBunam.

Ecnu yctpoictBa nepeknioveHns BbIBOAOB SABNSATCSH HEOTbEMITEMON YacTbio TpaHCopmaTopoB, TO
OHW HE MOTYT OTAENATLCA OT HMX, NOKa TPAHCOPMAaTOPLI UCTLITLIBAIOT.

Knumamuyeckue ucnonHeHus1 U ycrnoBusa akcnnyarauum — B cootseTcTBum ¢ FOCT 9219 (nodpas-
denbl 2.1 U 2.2 cOOMeEeMcmMeeHHo)?).

1) B Poccuiickoit deaepalun aeiicteyet FOCT P 52719—2007 «TpaHcdopmaTopsl curniosbie. ObLne TexHUuYeckne
YCroBUsA».

2) MMpuBeseHHbIE JOMNONHUTENBHEIE MO oTHOLEHMo k IEC 60310:2004 TpeGoBaHUs HanpaBneHsl Ha obecnedeHne
CTOMKOCTU TpaHcopMaToOpOB U PeakTopoB K BO3AEACTBMIO KMMMaTUYECKUX BHELUHUX BO3AEACTBYHOWMUX HaKTopoB Mo
MOCT 18150.

W3paHue ocbuumnanbHoe
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IMepeyeHb pa3zdenos, nodpasdenoes u MyHKMOS, o KOMopbiM He06X00UMbI Co2alieHUe MexX0y
nompebumersnem u uszomoeumeiiemM unu npedocmaeneHue donosHUMenbHOU uHgpopmayuu unu o0o-
NosTHUMenbHLIX MEeXHUYECKUX yCio8uli nompebumesnem unu uszomosumersieM, npueedeH e nNpusno-
wenuu AD.

2 HopmatuBHbI€ CCbINKU

B HacTosiLeM cTaHgapTe UCNonb30BaHbl CCbISIKM HA CNEAYIOLIME MEXTOCYAapCTBEHHbIE CTaHAAPThI:

IOCT 1.5—2001 MexaocyGapcmeeHHaa cucmema cmaHOapmu3auyuu. CmaHOapmbl MeX20-
cyOapcmeeHHble, npaeuna u pekomeHlayuu no MexeocydapcmeeHHoU cmaHOapmusayuu. O6buue
mpe606aHUA K NOCMPOCHUIO, U3NTOXKEHUI0, 0hopMITeHUI0, codepxaHuio u 0603HaveHu0?

FOCT 12.2.024—87 Cucmema cmaHdapmose 6e3onacHocmu mpyda. Lym. TpaHcghopmamopsi
cusioebie macnaHbie. HopMbl u Memodsi koHmponsa?

IOCT 1516.2—97 3nekmpoobopydoeaHue U 37IeKmMpPOoyCcMaHO6KU MepeMeHHO20 MoKa Ha Ha-
npskeHue 3 kB u ebiwe. O6ujue Memodbi UCbIMaHULl 3NeKMPUYECKoll NPoYHOCMU uzonayuu?

FTOCT 3484.1—88 TpaHcgopmamopsi curiosbie. MemoOb! ar1eKmpomagHUMHbIX UchbimaHuli

[TOCT 3484.2—88 TpaHcgopmamopbi curnosble. VicribimaHus Ha Hazpee

I'OCT 6962—75 Tpancrnopm 3nekmpuuuupoeaHHbill ¢ nMuMaHueM om KOHMakmHou cemu.
Psad Hanpsxenuit?

FOCT 8865—93 Cucmembl anekmpuyeckoli usonayuu. OyeHka Haspeesocmolkocmu U Knaccugukayus

TOCT 9219—88 Annapamb! ariekmpudeckue msazosble. Obujue mexHudeckue mpebosaHus

FOCT 14794—79 Peaxmopsi mokoozpaHuyueaoujue 6emonnsie. TexHuueckue ycnosus?

TOCT 15150—69 Mawunbi, npubopsi u Opy2ue mexHu4deckue usldenusn. UcnonHeHus Ona pas-
NUYHbIX KNUMamu4ecKux paiioHoe. Kamezopuu, ycrnoeus aKcrulyamauyuu, xpaHeHus U mpaHcrnopmu-
poeaHus 6 yacmu eo30elicmeus KIuMamu4eckux (hakmopoe eHewHell cpednr?

TOCT 16962.1—89 (MOK 68-2-1—74) U30enus anekmpomexHuyeckue. MemoOdsi ucnbimaHuill Ha
ycmoiiqueocms K KIuMamu4ecKuM 6HeuwHUM eo3delicmeyrouium pakmopam?

TOCT 16962.2—90 H3denua anekmpomexHuyeckue. Memods! ucnbimaHuli Ha CMOUKOCMb K
MexaHU4YeCKUM 6HEWHUM 603delicmeyiowum hakmopam?

ITOCT 17516.1—90 H3Oenusn anekmpomexHuveckue. O6ujue mpeboeaHus 8 Yacmu cmolikocmu
K MexaHU4eCKUM 6HeWHUM eo3delicmeyiowum hakmopam

ITOCT 18321—73 Cmamucmuy4ecKul KOHMpoJsi» Kayecmea. Memodsi cny4yaliHo2o ombopa ébi-
60pox wmyyHoil npodykuuu?

rOCT 18620—86 WU3denus anekmpomexHuyeckue. Mapxkupoexa?

FOCT 18624—73 Peakmopbi anekmpuyeckue. TepmuHbl u onpedeneHus?

ITOCT 20243—74 TpaHcgopmamopbi cunoebte. Memoodbi ucnbimaHull Ha CMOUKOCMb NPU KO-
pomxom 3ambikaHuu?

ITOCT 22756—77 (MOK 722—86) TpaHcthopmamopsi (Cunoebie U HanpsikeHusl) U peakmopbl.
Memodsi ucnbimanuli anekmpudeckoll npoyHocmu usonayuu?

FOCT 30830—2002 TpaHcehopmamopsbl cunossie. Yacme 1. Obuwjue nonoxeHus

FOCT 33323—2015 (IEC 61287-1:2005) lNpeobpasosamenu rnonynpoeoOHUKO8bIe curoebie 0ns xe-
11€3HO0O0POXHO20 N0J8LXKHO20 cocmasa. Xapakmepucmuku u memo0bi ucrbimaHul

MpuMmeyvyaHue — lMpu NoNbL3OBAHUM HACTOSALLMM CTaHAapPTOM LienecoobpasHo NpoBepUTb [eiCTBUE CCbINoY-
HbIX CTaHAapPTOB B MHGOPMAaLMOHHOW cucTeMe obLLero nonb3oBaHus — Ha oduumansHoM caiite defeparnbHoro areHT-
CTBa MO TEXHUYECKOMY perynvpoBaHuio U METPONOrUK B CETU VIHTEpHET MNu No exerofgHoMy MHgpopMaLUoHHOMY yKa3a-
Ten «HauuoHanbHble cTaHAapTbI», KOTOPLIA ony6rnnkoBaH No cocTosHUIO Ha 1 AHBapS Tekyllero roga, U no BbiMyckam
€XeMeCAYHOro NHopMaLMOHHOro ykasaTens «HayuoHanbHble cTaHaapTbi» 3a TekyLWiA rod. Ecnu cebinodHblil cTaHgapT
3aMeHeH (M3MeHeH), To NpU Nonb3oBaHUU HAaCTOALWUM CTaHAapToM criefyeT PpyKOBOACTBOBATLCS 3aMEHSIIOLUM (U3MEHEH-
HbIM) cTaHaapToM. Ecnu ccbinouHbIl cTaHAapT oTMeHeH 6e3 3aMeHbl, TO MoNoXeHUe, B KOTOPOM AaHa CCbifika Ha Hero,
NPUMEHSETCA B YacTW, He 3aTparmbaroLLeil 3Ty CChINKY.

) BeeneHue faHHOro TekcTa o6YCNOBNEHO HEOBXONMMOCTLIO NPUBEAEHNSA CCLINKM B TEKCTE Ha NpunoxeHue A B
cooTBeTcTBME ¢ TOCT 1.5 (NyHKT 3.12.8).

2) TpuBenEHHBIN MEXTOCYAapCTBEHHBIM CTaHAAPT UCMOML3YETCA NP YCTaHOBNEHUN AOMNONHUTENEHLIX TpeGoBaHui
K o6beKTaM cTaHfapTM3aLuu.

2
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3 TepMuHbI U onpeaeneHus

B HacToswem cTtaHgapTte ansa TpaHcdopmMaTopoB npumeHeHbl TepMuHbl no MTOCT 30830, ana peak-
TOpOB — TepMuHbl N0 FOCT 18624, a Take cneayoLme TEPMUHbI C COOTBETCTBYHOLLMMU ONPeaENeHNsIMU:

MpumevyaHue — CMm. OB.1 (npunoxeHue [B).

3.1 TaroBeIN TpaHctopmaTop (traction transformer): TpaHcdopmaTop, NpeaHa3Ha4YEHHbIN ANsA ycTa-
HOBKM U paboTbl Ha XXene3HOA0POXXHOM NOABUXHOM COCTaBe, HENOCPEACTBEHHO NOAKMIOUEHHBIN K KOHTaKTHO
CETU U ABMAIOLUMIACA NEPBUYHBLIM UCTOYHUKOM MUTAHUSI EM0 CUCTEM.

3.2

YCTPOMUCTBO NepeKsioYeHUA BbIBOAOB 06GMOTOK (tap changer): YCTpoicTBO, NnpeaHasHa4YeHHoe ans
U3MEHEHUA COEAUHEHNIA BbIBOAOB 0OMOTOK Mexay co00n unu ¢ BBOAOM.
[FOCT 16110—82, cratbs 6.15]

3.3

Hanps)XXeHUe KOPOTKOro samMbikaHus TpaHcdopmaTopa (impedance voltage): HanpsxkeHue KopoT-
KOro 3amblkaHus napbl 06MOTOK AN ABYXOOMOTOUHOIO U TPU 3HAYEHUS HaNPSHKEHUS KOPOTKOTO 3aMblKaHUA
Ansa Tpex nap 06MOTOK: BbICLLETO M HU3LLIETO, BbICLLENO U CPEAHEro, CPEAHEro U HU3LLErO HanpsHKeHUst —
Ans TpexobMOTO4HOro TpaHcgopmaropa.

[FOCT 16110—82, cratbs 9.1.5]

MpuMeyvyaHune — [aHHble TePMUHBI NPUMEHEHBI B HACTOSLLEM CTaHAapTe, Ho oTcyTcTBytoT B IEC 60076, Ha
KoTopbIi NpuBeaeHa ceeinka B IEC 60310.

3.4 peakTtopbl nepemeHHoro Toka (inductor for alternating current): PeakTopbl, KOTOpbIE NPONYyCKa-
IOT NepeMeHHbIN TOK A4S KOMMYTaUWK, 3aWuTbl UM OUNLTPaLUM, HanpUMEpP peakTopbl, MCNOMNb3yeMble AnA
nepexoaa Mexay no3uumsaMu yCTponcTBa NepekntoveHns oTBETBNEeHN 0OMOTOK TpaHcdopMaTopa, peakTopbl
TOPMO3HbIX LieNei KONNEKTOPHbIX ABUraTenei NnepeMeHHOro ToKa, PeakTopbl NOMEXONOAAaBIEHUs U T. 4.

3.5 peaktopbl nocToAHHOrO TOKa (inductor for direct current): PeakTopbl, KOTOpPbIE NPONYCKAIOT NOCTO-
AIHHBIA TOK C ManbIMKU UMK HE3HAYNUTENBHBIMI KOMIMOHEHTAMW NEPEMEHHOIO TOKa ANl KOMMYTaUMK, 3aLUuThl
unu UnETPaLun, Hanpumep OUNLTPOBLIE PEaKTOPbl, UHAYKTUBHbIE LUYHTbI TATOBbIX ABUraTenNei, peakTopbl
TOPMO3HbIX Lienei gsuratenen NOCTOSHHOIO TOKa U T. 4.

3.6 peakTopbl nynbcupyrowero Toka (inductor for pulsating current): Peaktopbl, KOTOpbl€ NPONycKaioT
MOCTOSHHBIA TOK CO 3HAYMTENLHON NEPUOAUYECKON MyNbCaLMen Ans KOMMYTaLUuK, 3aLmTbl UNu unsTpaLmu,
Hanpumep Crna)xmealoLme peakTopbl TArOBbLIX ABUraTenen u T. 4.

3.7 peaktopbl npeo6pasosatenei (inductor for convertor): PeakTopbl, BCTPOEHHbIE B 3NEKTPOHHbIE
cunosble npeobpasoBaTeny AN KOMMYTaLUUK, 3aLMTbI UNK hunsTpaLmm.

3.8 MHAYKTUBHOCTb NepemMeHHOro Toka (a.c. inductance): MIHAYKTUBHOCTb, Nony4Yaemas u3 uamepe-
HUSA NEPEMEHHOrO TOKa, NPONYCKAeMOro peakTopoMm, NPu MUTAHUKU CUHYCOUAarbHbIM NEPEMEHHbIM Hanpsihke-
HWEM YCTAHOBNEHHOW BENUYUHBI U YaCTOTbI.

3.9 nepexoaHaa MHAYKTUBHOCTBL (transient inductance): MHAYKTUBHOCTb, nonyyaeMasi U3 OCLUISIO-
rpammbl 3aNMCKU TOKA B pEakTope U HanpsXeHMs Ha OOMOTKE peakTopa.

3.10 HoMMHanbHbIe napameTpbl peakTtopoB (rated values of inductors): HomuHanbHble napaMeTpbl
M ycnosua akcnayatauum (TOK, HanpskeHue, 4acToTa, ANUTENbHOCTb, pabounit LUMKN, BEHTUNAUMA U T. 4.),
KOTOPbIE AOMKHbI ObITb UNWU rAPAHTUPOBAHbLI U3TOTOBUTENEM, UNU NPEACTABNEHbI UM AN COrNacoBaHUs ¢ Nno-
Tpebutenem nepea NpoBeaeHUEM UCTIbITAHUNA.

3.11 HoMuHanbHOe Hanpspkenue (rated voltage), U, Hanpsxenue npu HOMMHanNbLHOW 4acrote,
NpUKNaabiBaeMoe mexay NMMHENHbIMU BbIBOAAMU OGMOTKN.

3.12 makcumanbHoe paGoyee Hanpspkenme (maximum operating voltage), Up,,,: Hanbonbuwee Ha-
NPsXX€HNE NPU HOMUHANLHOW YacToTe, NPU KOTOPOM PEaKTOp COXPaHAET CNOCOOHOCTb MPOAOIKUTENbLHOW
paboTbl 6€3 NPeBbILLEHNS YCTaHOBNEHHbIX TEMNEPATYP HarpeBsa.

3.13 HomuHanbHOe HanpskeHue usonauum (rated insulation voltage), U, ,,o,: Hanpskenne npu Ho-
MMWHANbLHON YacToTe, NPUKNaabiIBaEMOe MexXay BbIBOAOM OOMOTKM M Kakon-nubo Apyrow Lenbio UM NpoBo-
AsiWen 4acTblo, Haxoaswencs BHe 0OMOTKM.

3.14 HomMMHanbHaA MOWHOCTL (rated power), Q,,,; PeakTMBHasa MOLIHOCTL peakTopa, yCTaHOBIEH-
Has Ana paboTbl NP HOMUHANBHLIX HANPSXKEHUU U YacToTe.
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3.15 HOMMHanNbHLIN TOK (rated current), I, TOK, nponyckaemblii PeakTopoM NPU HOMMHAIIbHbIX
MOLLIHOCTU U HanpshKEHUWN.
3.16

uHTerpan [koynsa: YcnoeHaa BenuyuHa, XxapakTepusyioLas Tennosoe aeiCTBue Toka KOPOTKOro 3a-
MbIKAHUA Ha pacCcMaTpUBaeMblin ANEMEHT JNEKTPOYCTAHOBKW, YNCIIEHHO PaBHAs MHTErpany oT keagpata
TOKa KOPOTKOMO 3aMblKaHWA N0 BPEMEHM, B Npeaenax OT HayarbHOr0o MOMEHTa KOPOTKOrO 3aMblKaHWA A0
MOMEHTA €ro OTKIOYEHUS.

[FOCT 26522—85, crarbsa 89]

MpuMevyaHune — [laHHbIA TEPMUH NPUMEHEH B HacTosILLleM cTaHAapTe, Ho oTcyTeTeyeT B IEC 60289, Ha KoTo-
pelil npusefeHa cewinka B IEC 60310.

4 Knaccudmkauus

4.1 B 3aBMCMMOCTM OT YCTPOICTBA, OOYCNOBNEHHONO N3MEHEHUEM BTOPUYMHOIO HAaNpPshKEHUA TATOBbIX
ueneii Nog Harpy3kon, TpaHcdopMaTopbl MOryT ObITh KnaccudpuuUMpoBaHbI Kak:

- TpaHchopMaTopbl C MOCTOAHHBIM KOIMULMEHTOM TpaHCcopMaLmu;

- TPaHCOPMATOPLI C HU3KOBOMBLTHLIM OTBETBIIEHUEM,;

- TpaHCOPMaTOPbl C BbICOKOBOMLTHLIM OTBETBIIEHUEM.

4.2 B coOTBETCTBUM C MCNOMb30BAHMEM PEAKTOPBI MOTYT ObITb KNacCMULIMPOBAHbI KaK:

- peakTopbl NePEMEHHOIO TOKA;

- peakTopbl NOCTOAHHOTO TOKA;

- peakTopbl MyNbCUPYIOLLIEro TOKA;

- peakTopbl npeobpasoBarenem.

Mpumevyanune — Cm. [B.2 (npunoxenue [B).

5 BbiBOAbI

Ons nameHeHus koachduumeHTa TpaHcopmayuu TpaHcopmaropa ogHa Unm HECKONbLKO ero 06MoToK
MOryT ObiTb 060pYA0BaHbI MPOMEXYTOUHLIMU BbLIBOAAMM, KOTOPbIE YKA3bIBAIOT HA CXEME U B TEXHUYECKUX
YCNOBUAX C NPUBEAEHNEM UX MAKCUMANbHbIX PaBoYnX XapaKkTepUcCTuk.

5.1 OcHOBHOM BbIBO,

OCHOBHbIM BbIBOAOM CHMTAETCA BbIBOA, KOTOPbIN NO3BOMAET NOSly4aTb HOMUHANBLHOE HaNpPsbKeHWe AnA
NUTaHUS TATOBbIX ABUraTenNein npu HOMMHANLHOM NOTpednsemMom Toke, a 06moTka TpaHcdopmaropa Co CTo-
POHbI KOHTAKTHOW CETW NOSy4aeT NUTaHWe NPU HOMUHANBLHOM HaNPSDKEHUM U HOMUHATIBHOW YacToTe.

OCHOBHbI€ BbIBOAbI HEOOX0AUMO YyKa3biBaTh Ha TpaHcopmaTtope, ecnu 0OMOTKM CO CTOPOHBbI KOHTAKT-
HOW CETU U TArOBble OBMOTKN UMEIOT NMPOMEXYTOYHbIE BbIBOADI.

[ns >xkene3Ho40pOoXHOIo NOABUXKHOMO COCTaBa, paboTalowero Ha HeCKONbKUX CUCTEMAaX TOKA, OCHOBHbIE
BbIBOZbI MOTYT ObITb PasNUYHbIMK AT KAXA0N CUCTEMBI.

Ons OCHOBHOIO U ApPYruX BbIBOAOB AOMKEH OblTb ONPEAEeneH U ykasaH B TEXHUYECKUX YCIOBUSIX HA
TpaHcopmaTop ko3 pruUMeHT TpaHcopmaLMmn Npu XoNoCTOM XO4e.

6 HomuHanbHbIe HanpsaXxeHUsa oO6MOTOK TpaHchopmaTopoB

6.1 HoMMHanNbLHOe HanpsXXeHue cO CTOPOHbI KOHTAKTHOM CeTH

HoMWUHanNbHBIM HaNpsyKEHMEM CO CTOPOHbI KOHTAKTHOW CETU CYMTAIOT CPeaHeKBaapaTUYecKkoe Hanpsi-
XKEHUE, NPUKNaabIBaeMOe B HOPMarbHbIX PaBounx YCrnoBuax K rpynne 0GMOTOK CO CTOPOHbI KOHTaKTHOW CETH.

Ecnn 06MOTKa UMEET NPOMEXYTOUHbIE BbIBOAbI, TO HAMNPSHKEHMEM OCHOBHbIX BbIBOAOB 0OMOTKN SIBNAET-
€S HOMMHANbLHOE HaMPSXEHNE CO CTOPOHbLI KOHTAKTHOW CETH.

Ecnu uHoe He cornacoBaHo Mexay notpebGutenem u M3roToBUTENEM, TO HOMUHANBHOE HaNPSHKEHNE CO
CTOPOHbI KOHTAKTHOW CETM YCTAHABNMBAIOT PABHbIM HOMWHATBHOMY HAMNPSHKEHUIO TATOBOM CUCTEMBI.

MpuMeyaHune — HoMUHanNbHbIE HaNPsHKEHWS CO CTOPOHbBI KOHTAKTHON ceTu ycTaHosneHbl B TOCT 6962.
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6.2 HoMMHanbLHOe HanpsXkeHue BTOPUYHOU OOMOTKM

HoMUHanNbHbLIM HanNpPsHKeHMeM BTOPUYHOI 0GMOTKM TpaHcopMaTopa cUMTaloT CpeaHEeKBaapaTuyeckoe
HanpsHXeHWe XONOCTOro Xo4a Ha ee BblBOAaX, KOraa OCHOBHOI BbIBOA 0GMOTKM TPaHCEOPMaTOpa CO CTOPOHbI
KOHTaKTHOM CETW MUTAETCA NPU HOMUHANBHOM HANPSXKEHUN U HOMUHAMNBHON YacToTe.

7 HomuHanbHas MOWHOCTb

TpaHcdopMaTopbl, Kak NPaBMIo, UMEIOT HECKONbKO BTOPUYHbLIX OOMOTOK (Hanpumep, TArM, BCoMora-
TernbHbIE, 3HeproobecneyeHns coctaBsa). HOMUHAMNbHYIO MOLHOCTb B KMOBOMbT-aMMNepax KaXaon us oomo-
TOK, ONPEAEneHHy0 B BUAE NPOU3BEAEHUS HOMUHAMBHOTO HaNPSXEeHUS U HOMUHArBHOrO Toka 0BMOTKM, yKa-
3bIBAlOT B TEXHUYECKUX YCNOBUAX Ha TpaHcdopmMaTop.

HomuHanbHble napaMeTpbl TpaHCOPMaTOPa OTHOCATCA K MPOAOMKUTENBHOMY PeXumMy paboTol.

HomuHaNbHLIM TOKOM OGMOTKM CUMTAIOT TOK, KOTOPLIA 3Ta 0OMOTKA MOXET BbiAEPXKWBAaTb MOCTOSAHHO
6e3 npeBbILLEHMS Npeaena TeMneparypbl HarpeBa, yCTaHOBMEHHOro B pasaene 9. Onsa TAroBon 06MOTKM HO-
MUWHanbHbIA TOK JOJHKEH COOTBETCTBOBAaTb TOKY OCHOBHOIO BbiBOAA. [aHHOEe onpefeneHne HOMWUHANbHOTO
TOKa NpUMEHSIeTCA Toraa, Korga Apyrue oOMOTKU, HaXOAALWMECH NOA4 Harpy3Komn, NUTAKT CBOW HOMUHArbHbIE
Harpysku.

MpumMeyvaHue — HomMuHanbHas MOLLHOCTb 06MOTKM TpaHcOpMaTopa CO CTOPOHLI KOHTAKTHOM CETU MOXeT
6bITb MeHbLUE CYMMbl HOMUHASBHLIX MOLLHOCTER ee pasfuYHbIX BTOPUYHBIX 0BMOTOK, 3TO Npuemnemo, Hanpumep, Ans
TpaHcdopmaTopa, eAUHCTBEHHLIM NYTEM COEJUHEHHOro Co cTaTUYeckuM npeoBpas3oBaTeneM, WU AN TpaHcdhopMaTo-
pa, UMeLoLLEero BTOPUYHYI 0BMOTKY s SHeprocHabXeHUss cocTaBa, KOTOPYH UCMOMbL3YIOT TOMLKO B TEYEHUE XONOAHOro
BpeMeHu roga.

8 OxnaxpeHue

8.1 TpaHcdopmMaTopbl U peakTopbl AOMMKHbI M AEHTUMUUNPOBATLCA B COOTBETCTBUM C NPUMEHSAEMBIM
cnocobomM oxna)kaeHus.

8.2 Buabl cUCTEM OXNaXAEHUA TPAHCHOPMATOPOB U PEAKTOPOB M X YCIOBHbIE 0003HAYEHUA A0MK-
Hbl COOTBETCTBOBAaTL NPMBEAEHHBIM B Tabnuue 1a.

Tabnuya 1a
YenosHoe 0603HaveHne
Bua cucteMbl oxnaxaeHus TpaHocpopma'ropoa N peakTopos BuUaa CUCTeMbl oxnaxaeHus,
npuHatoe B MOK
EcTecTBEeHHOE BO3AYLUHOE NPU OTKPLITOM UCMONHEHWUN AN
EcTecTBeHHOE BO3AYLIHOE NpU 3aLULLEHHOM UCNONHEHWUN ANAN
EcTecTBEHHOE BO3/lyLLHOE NPU FePMETUHHOM UCMIONHEHNN ANAN
BosgyLwHoe ¢ NpuHyaUTeNbHOW LUPKYNALUWen Boagyxa ANAF
EcTecTBeHHas LMPKyNAUMA Bo3ayxa U Macna ONAN
MpuHyauTenbHas LMpKyNALUs Bo3gyxa U eCTeCTBEHHAA UMPKyNauua macna ONAF
EcTecTBeHHas LMpKyNAaUUa Bo3ayxa n NpUHYAUTENbHaA UMPKYNAUWA Macna ¢ HeHa- OFAN
npaBneHHbIM MOTOKOM Macna
EcTecTBeHHas LMpPKyNAUMA BosayXa WU MPUHYAUTENbHAA UUPKYNAUMA Macna ¢ Ha- ODAN
npaBneHHbIM MOTOKOM Macna
MpuHyauTenbHas LUPKYNALKA BO3ayXa U Macna ¢ HeHanpasneHHbIM NOTOKOM Macna OFAF
MpuHyauTenbHas LUpKynaLus Bosgyxa U Macna ¢ HanpasneHHbIM NOTOKOM Macna ODAF
MpuHyauTenbHas LUPKYNALUUS BOALI U Macna ¢ HeHanpasneHHbIM NOTOKOM Macna OFWF
MpuHyauTenbHas LMpKyNALUs BoAbl U Macna ¢ HanpasneHHbIM NOTOKOM Macna ODWF
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OkoHyvaHue mabnuupl 1a

YenosHoe 0603HavyeHue
Bua cucteMbl oxnaxaeHus TpaHehopMaTopoB U peakTopoB BUAA CUCTEMbI OXNaXAeHUA,
npuHatoe B MOK

EcTecTBEeHHOE OXMaxeHne HeroprovuM XUAKUM AUMEKTPUKOM LNAF

OxnaxgeHue HEroprovUM XULKUM AUAMNEKTPUKOM C MPUHYAUTENBHON LMpKynsaumei LNAF
BO3gyxa

OxnaxgeHne HeroprunM XULKUM SUSNEKTPUKOM C NMPUHYAUTENBHON LMpKynauuen LFAF

BO34yXa U C HanpaBneHHbIM NOTOKOM XXWUAKOro AUSNEeKTpUKa

MpumeyaHune — Korga TpaHcopMaTopbl U peaKkTopbl OXMaxaalTca NOTOKOM BO3AyXa, Bbi3biBAEMbIM
OBWDKEHNEM XXENE3HOAOPOXKHOrO MOABUXKHOMO COCTaBa WM CUCTEMOR NPUHYAMTENBLHOrO BO3AYLIHOMO OXnaxzae-
HWS, KOTOpas He NPOXoAuna UCMbITaHWA BMECTE ¢ TPaHCOpPMaTopoM UMK C peakTopoM, TO NOTOK (MW CKOPOCTb)
BO3lyxa, Ha KOTOpbIA fomkHa BbITb paccynTaHa HOMUHaNbHas MOLLHOCTb oBopyfoBaHus, AomkeH GbITb ykasaH
notpebutenem.

MpumedvaHune — Cm. AB.3 (npunoxeHue OB).

9 lMpepenbl npeBbIWEHNA TeMnepaTypsbl

9.1 Knaccudukaumsa 3neKTpousonsaALMOHHbIX MaTepuasnoB

Knaccbl HarpeBOCTOMKOCTW TBEPAbIX 3IEKTPOM3ONALMOHHBIX MaTepraroB, UCTONb3yeMbiX ANa U30ns-
uum 06MOTOK TpaHCchOpPMaTopOB U PeakTopoB, NpuBeAeHbl B Tabnuue 3. OHW yCTaHOBMEHLI B COOTBETCTBUM
c TpeboBaHusimm FOCT 88685.

Knacc HarpeBOCTOMKOCTU 3MEKTPON3ONALMOHHBIX MaTEPUanoB, UCMONb3YEMbIX B TpaHCGOpMaTOpe Unu
peakTope, AOMKeH OblTb yKa3aH W3roTOBUTESIEM B TEXHUYECKUX YCIIOBUSIX.

9.2 lMpepenbl npeBbIWEHUA TEMNEPATYPbI

Temneparypa 3anemMeHToB TpaHCHOPMaTOpPOB U PEakTOPOB NPU TEMMNEPATYPE OKPY>KalOLLEro BO3ayxa
40 °C He JOrmKHa npeBbillaTh 3HAYEHWUI, NpMBEAEHHbIX B Tabnuue 3.

MpumMmedvyaHune — Tabnuubl 1 1 2, npucytcTaytowme B IEC 60310, HO He BKNIOYEHHbLIE B HAacTOSALLMIA cTaHAAPT,
npuBegeHsl B npunoxexun O

[na npesbILLeHNI TeMnepaTypbl NPUBEAEHb! ABa ankTepHaTUBHbLIX BapuaHTa, COOTBETCTBYIOLLME KNac-
cy 1 pabouero pexxvima (HOpManbeHbI pexum paboTbl) K knaccy 2 paboyero pexxima (TshKenbii pexkum pabo-
Tbl). Knacc 2 paboyero pexxuma cOOTBETCTBYET paboynm Lmknam TpaHcOpPMaTOpPOB U PEaKTOPOB MPU NOJHOW
3arpyske B Te4eHue NPoAOIKUTENbHbLIX NEPUOLOB UX CIY>KObI.

MpeaenbHble 3HAaYEHMs TemnepaTypbl NpuBeAeHbl B Tabnnue 3 B kayecTBe pykoBoacTea. Mpeanoyrtu-
TeNbHbLIMU NPeAernbHbIMU 3HAYEHUSAMU ABNAIOTCA AONYCTUMbIE NPEBbLILLEHUS TEMNEPATYpPbI.

MpuMeyaHus

1 lMpeBbllLeHNsa TeMnepaTypbl, NPUBEAEHHBIE ANA 1-ro KNacca pabodero pexuma, yuuTsIBaloT, 4to 6opToBOE TSrO-
Boe 060py[oBaHNe He HarpyxaeTcs NPOLOMKUTENbHO U UMEET 3HauYUTENbHbIE Nepnogbl paboThl NPU CHUXKEHHON Harpy3ke
1 XONOCTOM Xofe. 3TO CHWXaeT cTapeHne U3ONAUMOHHBIX MaTepuanos, ykasaHHbix B FOCT 8865. Kpome Toro, ana 1-ro
knacca pabovero pexuvma 6opToBOro TArOBOro 060pyaoBaHNA CHUTAIOT NPaBUNBHBLIM MPUHUMATL 32 OCHOBY NpEeBLILLEHUE
TeMnepaTypbl Haf MakcuMarnbHOW CpeHEeCYTOUHOW TeMNepaTypoi oKpyXxatoLlei cpeabl, koTopas NpuHaTa paBHol 25 °C,
NS BCeX MakcUManbHbIX TeMnepaTyp okpyxatowen cpegbl — ao 50 °C. 310 npefensHoe 40NyCTUMOE 3HaYEHUe CHUXa-
etes go 40 °C ansa 2-ro knacca pabodero pexuma. MNpu TemnepaTtypax okpyxatoweid cpegbl, npeBbilwatowmx 40 °C, ans
obounx pexumoB paboThl NpeBbiLeHWe TemnepaTypsl, NpusefeHHoe B Tabnuue 3, JOMKHO GbITb CHUXEHO Ha pasHOCTb
Mexay aToi Temnepatypoit n 40 °C (40 °C ansa 2-ro knacca u 50 °C gna 1-ro knacca cooTBeTCTBeHHO). « OKpyxatoLas
cpefa» B JaHHOM KOHTEKCTe 03Ha4YaeT TeMnepaTypy cpeabl, OT KOTOPOW HaYMHAETCs oxTaxaeHue.

2 HomuHarbHy MOLHOCTL 060pyaoBaHUA cneayeT OTHOCUTL K UHTerpany [koyns Toka Harpysku, COOTBETCTBY-
roLemMy dakTuieckoMy pexumy paboTbl. dakTudeckas HOMUHaANLHAA MOLWHOCTb, Ha KOTopoii BasupyeTcst UcnbITaHNe Ha
Harpes, He NoAMeXWUT COrnacoBaHMIo MeXAy NoTpebuTenemM n N3roToBUTENEM.

3 CM. npunoxeHne [I[1 B 4acTu HEBKMIOMEHUS B HACTOSLWMIA cTaHgapT Tabnuy 1 u 2 IEC 60310.
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Tabnunuya 3 —MNpegensl NpeBbILLEHUS TeMNepaTyphl

JonycTMoe npeBblLLieHWe TeMnepaTypel
Knacc (Npu TeMnepaType okpyxatolel cpedbl | lMpeAenbHble
Harpeso- 40 °C), °C 3HaJeHns
HacTu oBopyAoBannA 0T0|7|F:<00TM ) Temneparyphl,
06MOTOK 1- knace 2-i4 knace °C
paGoyero pexuma | paboyero pexuma
OBMoTKU (CpeaHUWe NPEeBLILLEHWS TEMMNepaTypbl) A 75 75 120
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
MurepanbHoe macno uau cuHmemuyeckull
XKudkull duanekmpuk ¢ memnepamypoli eocnna-
MeHeHuUs, MmeHbwel unu pasHol 300 °C (kud- 65 65 105
kocmb O)V
Cunmemuydeckul Xudkul dusnekmpuk ¢ mem-
nepamypol eocnnameHeHus ebiuie 300 °C (xud-
kocmb K) M 150 150 190

) MonHoe Ha3BaHWe XMAKOCTN NPUBELEHO B CBS3W C HEBKMIOHEHUEM B HACTOALMIA cTaHAapT Tabnuusl 1 IEC
60310:2004 [cm. OB.3 (npunoxenune [B)].

MpumMmeyaHue — B cnyvae HanpasneHHOro NoToka Macna npeAensl NpeBLbILLEHUA TeMnepaTypbl 06MOTOK
MOryT 6bITb yBenuyeHsl Ha 5 °C.

Ons xuakocTeit Buaa O paspellaeTcs TOMNbKO Npefen npeBbileHUs TeMnepaTypbl Knacca HarpeBoCTONKOCTU A
Ona xupkocTeld Buga K npegen npeBbilleHUss TeMnepaTypbl kak 0BMOTKW, Tak 1 Xugkoctu B Tabnuue sensetcsa agns
KaXKg ol M3 HUX caMbiM HUXHUM 3HaYeHUEM.

Bonee Bbicokne nNpefenbHble 3HA4YEHUS MOTYT afanTUPOBaTLCA MO cornacoBaHuio Mexay norpebutenemM u uns-
roTOBUTENEM, €CNU NPUMEHSAIOTCA onpeAeneHHbIe U3oNALMOHHbIE MaTepuarnsl (BnaroHenpoHulaemas cTabunmampo-
BaHHas Bymara, TepMocTabunusnpobaHHas 6ymara, cneLmnarbHble U3oNMPYIoLLMe XUAKOCTU U T. 4.).

Mpepenbl NpeBLILLEHUS TeMNepaTypbl ANeMEHTOB, 3anonHAeMbIX ra3oM, Kak B CaMOM rase, Tak U B B3aUMOAeil-
CTBYHOLLMX € HUM OBMOTKax NOANexaT onpeAereHunto No CornacoBaHnio Mexay notpebutenemM n UroToBUTENeMm ¢ yye-
TOM XapaKTepuUCTUK NpuMeHsieMoro rasa. [Ans o6MOToK npefenbl NpeBbILLEHNS TeMNepaTypbl He AOMKHbI NPEeBbILLAaTh
npefensHbIX 3Ha4YeHWA TemnepaTyp, ykasaHHbIX B Tabnuue.

3HauyeHuA NpeBbILLEHUA TemnepaTypbl U3 Tabnuubl 3 NPMMEHSIOT K TemMnepaTypam, U3mepseMbiM:

- CNOCOBOM U3MEHEHMS CONPOTUBNEHMUA ANsi pacdeTa CpeiHen TeMmnepaTypbl 0OMOTKY;

- TEPMOMETPOM (LLIAPUKOBLIM UIN BNEKTPUYECKUM) ANA YacTen, KpoMe 0OMOTOK.

MpesbileHWe TemnepaTypbl CepaeYHUKOB U APYrnX YacTel TPaHCHOPMaTOPOB UM PEaKTOPOB HE A0MK-
HO AOCTUraTh 3HAYEHUS, MPU KOTOPOM MOTYT GbITb MOBPEXAEHBI 3TN UMK CMEXHbIE C HUMUK YacTu. B criyyae
xuakocten K Bua >xuakocTu ykasbiBaeT NnoTpedutens.

10 3aBoackue Tabnuuku

10.1 3aBoackasa Tabnuuka TpaHcgopmaropa

Kaxkablii TpaHCOopmMaTop AOSMKEH ObITh CHabXeH TabnuyKon, Ha KOTOPOW YKa3bIBalOT Cneaylouime aaH-
Hble, €CIU MHOE HE COrnacoBaHO Mexay NoTpeduTenemM u 3roTOBUTENEM:

- HAMMEHOBaHWE U3TOTOBUTENS;

- CEpUMHBLIA HOMEP U3rOTOBUTENS;

- AaTy U3roToOBMNEHNUS;

- CXEMY COeMHEHNN;

- OCHOBHbIE OTBETBIEHNS;

- HOMWUHAaMNbHYIO MOLLHOCTb U HOMUHAMbHOE HAMNPSXKEHME KaXaon 0OMOTKM;

- HOMUWHAanbHYIO 4YacToTy;

- OXMaxaaroLLylo cpeay u ee Bug;
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- 06beM oxnaxgaroLueln cpeasl;
- 0603HayeHne cnocoba oXnaxKaeHus;
- obLwyto macgey.

10.2 3aBoackas Tabnuyka peakropa

Kaxkabin peakTop A0MmKkeH BbiTb CHabxeH Tabnuykoi, Ha KOTOPOI YKa3bIBaIOT CrieayloLue aHHble, ECNKU
MHOE HEe COrmacoBaHo Mexay noTpebuTenem n N3rotToBuUTenem:

- HAUMEHOBAaHNE U3TOTOBUTENS;

- CEPUIHBIA HOMEP U3FOTOBUTENS;

- BUJ, peakTopa;

- HOMUHarbHbIN TOK (CpeAHEKBaAPaTUYECKOE 3HAYEHUE UNU CPEAHEE 3HAaYeHMe NOCTOSHHOTO ToKa ANs
CrMaXKMBAalOLLMX PEaKTOPOB);

- 3HAa4Y€HWEe MHOYKTUBHOCTM (MPU OZHOM MIU HECKOMNbKMX 3a4aHHbIX UCXOAHbIX 3HAYEHUAX TOKA);

- HOMUHAarbHas 4acToTa;

- oXraxkgaroLlas cpeaa v ee Bug;

- o6o3HaveHune cnocoba oxnaxaeHus;

- o6was macca.

11 UcnbiTaHusA

11.1 KaTteropuu ucnbitaHum

11.1.1 O6wWwMe NoONoXeHus

YcTaHaBnuBarT CrieayoLlme Kateropumn UCnbITaHum:

- MPUEMO-CAATOUHbIE UCTIBITAHUS;

- NepuoaunYecKkne UCMbITaHuUS;

- UCCNEeoBaTENbCKUE UCTILITAHUS.

Buabl ucnbITaHWi, NoANEeXaLmX BbINOSIHEHUIO AN KKAOW KaTeropum, NpuBeaeHbl HUXE.

11.1.2 Mpuemo-caaToyHbIe UCNbITAHURA

Mpuemo-caaToyHble UCMbITAHUA NPOBOASAT HA BceM 060Py0BaHUM OAHOTO U TOTO Xe 3akasa.

[Ins onpeaeneHHOro 06opya0BaHMA NO COMALLEHUIO MEXY 3aKa34YMKOM M M3TOTOBUTENIEM NPUEMO-CAA-
TOYHbIE UCMbITaHUSI MOTYT ObITb 3aAMEHEHbI UCNLITAHMSIMU, NPOBOAUMBIMU Ha HECKOIbKMX 00pa3suax 06opyao-
BaHMWSA, NPOU3BONIbHO OTODPAHHBLIX U3 3aKa3a.

11.1.3 MNMepuoauyeckme NCNbITaHUA

Mepuoagunyeckue mcnbiTaHUA NPOBOAAT HA €AMHCTBEHHOM obpa3sue o0opyaoBaHUSA AAHHOW KOHCTPYK-
uum, oTOOpPaHHOM M3 NEPBONM NPOU3BEAEHHON NAPTUN.

OGopyaoBaHue MaccoBOro NPOM3BOACTBA CneAyeT CHUTATh NPOLUEALLMM NePUoaNYECcKUe UCTILITAHNUA U
0cB0O0OXAATLCA OT HUX, €CNU U3TOTOBUTENL NPEAOCTABNAET NPABUITLHO 0hOPMIIEHHbIE CepTUMKATBI NEPUO-
AUYECKUX UCTIbITAHUW, YXKe MPOBEAEHHbIX HA WAEHTUYHOM 060pYyAOBaHMM, CO3aHHOM paHee.

dakynbTaTUBHLIE NEPUOAUYECKUE UCTILITAHUS MPOBOASIT TOMLKO B TOM CIy4ae, €Cru OHU CneumanbHo
yKasaHbl B TEXHU4ECKOM 3aaHNN.

lepuoduyHocmp ucnbiMaHuss MpaHcphopmamopoes u peakmopoe ebibupaiom us psda 1, 2, 3, 5
Jlem u ycmaHaenuealom 6 mexXHU4YeCKUX yCrioeusixX Ha mpaHchopmMamophb! U peakmopbl KOHKPeMHbIX
cepulil u munoe.

11.1.4 UccnepoBartesibCKkue UCNbITAHUA

UccnegoBarenbCkue UCMLITAHUS SIBMSIOTCA CMELManbHbIMUM UCTILITAHUAMKM (DAKynNbLTAaTUBHOMO Xapakre-
pa, KOoTopble NPOBOAAT HA 0AHOM obpas3sue 060pyaAOBaHUS AN NONYYEHUSA AOMNONMHUTENbHBLIX AAHHLIX O €ro
TEXHUYECKMX XapaKTepucTukax. Ix npoBoASAT TOMbLKO B TOM Cryyae, eCiu OHU CNeuManbHO YKa3aHbl B 3aKase.

Pe3ynbrarbl 3TUX UCNLITAHWIA HE AOIDKHbI BNMSATbL HA NpUeMKY 060pyaOBaHUA, €Cnu B 3akase He ycTa-
HOBJIEHO UHOE.

11.2 UcnbitaHua TpaHcgopmaTopoB

11.2.1 O6wme nonoxeHus. NMepeyeHb UCNbLITAHUIA
MpoBepku, M3MEPEHUA N UCNbITAHUSA, NOANEXALLME NPOBEAEHUIO HA TATOBbIX TpaHcdopMaTopax, Npu-
BeAEHbl ANA KaXA0M KaTeropumn ucnbiTaHuii B Tabnuue 4.

8
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Mo cornacoBaHuto ¢ NOTpeGUTENeM UCNLITAHWUS peakTopa, UCMONb3YEMOro ANsA Nepexoaa Mexay no-
3ULMAMM NepeknovaTens BeIBoA0B 0GMOTOK TpaHCchopMaTopa, KOTOPbIi HE MOXET ObiTb OTAENEH OT TPaHC-
cdhopmatopa, crneayeT NPOBOAUTL COBMECTHO C UCMbITAHUAMU TpaHchopMaTopa, ECIM 3TO OCYLLECTBMMO. Mpu
Heo6X0AMMOCTH MO COrNacoBaHUIO Mexay NoTpebuTenem n U3rOTOBUTENEM AOMYCKAETCA NPOBEAEHUE UCTbI-
TaHWI STUX PEaKTOPOB B KA4ECTBE OTAENbHOro 0GOPYAOBaHUA AN NOATBEPXKAEHNS €0 COOTBETCTBUSI BCEM
Tpe6GOoBaHWSIM HACTOSALLENO CTaHAapTa.

Tabnuua 4 —Mepe4eHb NPOBEPOK U UCTIBITAHWIA, NOANEXALLMX MPOBEAEHUIO Ha TAFOBLIX TpaHCcgopMaTopax

MyHKT MR NOANYHKT HACTOSALLero cTaHAapTa
Bua ucnbitaHus Mepuoaun- Mpuemo- Uccneposa-
YecKoe caaTo4yHoe TenbCKoe
ucneiTaHue ucnbiTaHue uenbeiTaHne
MpeaBapwuTenbHas NpoBepka — 11.2.3 —
M3mepeHue conpoTuarieHns 06MoToK 11.2.4 11.2.4 —
N3amepeHune koadduLmeHTa TpaHchopmaLmm 11.2.5 11.2.5 —
M3aMepeHue noTepb M TOKa XONOCTOro Xoga 11.2.6.1 11.26.2 —_
M3mepeHne HanpspkeHUs KopoTKOro 3amblKaHms 11.2.7 11.2.7 —
M3MepeHne noTepb KOPOTKOro 3aMblKaHUs 11.2.8.2 11.2.8.3 —
Onpepenexne cyMmapHbIX NoTepb 11.2.9 s —
McnbiTaHne Ha Harpes 11.2.10 — —
MpoYHOCTb M3onALMH:
- CTOAKOCTb K UHAYKTMPOBaHHOMY HamnpshKeHuto — 11.2.111 —
- CTOWKOCTb K HamnpshKeHWIo NPOMbILLMEHHOR YacToThl — 11.2.11.2 —
- CTOMKOCTb K UMMYSbCHOMY HanpshkKeHUo NONHOA AnuUTenbHOCTH
(MCNbITaHWe HaMnpPsKEHEM rPO30BbLIX UMMyribeos) 1) 11.2.11.3 — —
MoBeaeHue B yCNOBUSAX KOPOTKOrO 3aMblkaHWA (hakynsraTuBHoe) — — 11.2.12
Cmolikocmb K MeXaHUu4YecKuM 8HewHUM go3delicmeusam 11.2.13 — —
1) HanmeHoBaHMe JaHHOrO BMAA MCMLITAHWSA, NPUBELEHHOE B ckobkax, COOTBETCTBYET YCTAHOBNEHHOMY B
[OCT 1516.2.

MpuMmeyvyaHune — Cm. [B.4 (npunoxeHue [B).

WcnbiTaHua TArosbix TpaHcopMaTopoB, ABNAIOLWLMXCH YaCTbi0 CTaTUYecKoro npeobpasosarens, cne-
ayet nposoauTb no FOCT 33323,

11.2.2 fJonyckun

B tabnuue 5 npueeaeHsbl 4ONYCKU, NPUMEHAEMbIE AR Ha3HAYEHHbIX NAPaMETPOB, KOTOPbLIE ABNAIOTCA
npeamMeToM rapaHTUil M3roTOBUTENSA, OTHOCALLIMXCA K HAaCTOALLEMY CTaHAApTY.

Ecnu gonyck B 04HOM U3 HanpaeneHuin He ykasaH, TO 3Ha4eHne B 3TOM HanpaBneHuu He NMUMUTUPYETCS.

Tabnwuya 5— Oonycku

HanmeHoBaHWe napamMeTpa (MyHKT) Donyck

+ 10 % cyMMapHbIX NoTepb
+ 15 % noTepb Kax Ao COCTABHON YacTWU NPU YCMOBUK, YTO A0-
Myck Ha CyMMapHbIe MoTepU He NpeBbILIAETCH

1 a) CymmapHble notepu
b) MNoTepu coctaBHOM 4YacTm (cMm. 11.2.6,
11.2.8, 11.2.9)

2 KoathpuUMEHT TpaHchopmaLum npu xono- + 0,5 % koappuLMeHTa, 3aABNEHHOrO B 3aBOACKON Tabnudke,
CTOM XOf€e Ha OCHOBHOW BbIBOL (HOMWHArbHbIA | UK NPOLIEHT 3asBneHHOro koadduuneHTa, pasHelii 1/10 dakTude-
koadpcpuLmeHT TpaHcdopmMaumu) (cm. 11.2.5) CKOro HanpsbkeHUs KOpOTKOro 3aMblKaHUA B NpoLiEHTax npu HOMU-
HanbHON Harpy3ke, Nto6oro U3 HUX ¢ MEHLLUUM 3HaYeHneM
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OKoHYaHue mabnuupl 5

HanmeHoBaHue napameTpa (MyHKT) Aonyck
3 HanpspkeHue KopoTKOro 3amblkaH1s (OCHOB- + 15 % 3aABNEHHOro HanNPXEHUA KOPOTKOro 3amblKaHWA ITOro
Horo BeIBOAA) (CM. 11.2.7) orBeTBneHna”
4 Tok xonocToro xofa (cM. 11.2.6) + 30 % 32a8BNEHHOMO TOKa XONOCTOro xoaa

N Ona apyrux BLIBOAOB AONYCK JOMKEH 6bITb npeaMeToM cornalleHnsa mMexay I'IOTpeﬁl/ITeJ'IeM U N3roToBUTENEM.
Ona cneunanbHOro NpUMEHEHNa J0NYCcK MOXeT 6bITb yMeHblweH Ha 10 % no cornawexunio Mexay I'IOTpeﬁldTeJ'leM n
U3roToBuUTENEM.

11.2.3 lMpeaBaputensbHan nposepka

Mepea npoBeAeHMEM NPUEMO-CAATOYHLIX UCMbITAHUI AOMKHbLI ObITb BLINOSIHEHBI NPOBEPKU CXEMbI
uenu, MapkMpoBKN BbIBOAOB, COOTHOLLUEHUA BEKTOPOB HanpsXeHun (ana tpexdasHbiX TpaHCcHopMaTopos),
nonNsAPHOCTEN U AaHHBLIX HA NACNOPTHON Tabnuuke.

11.2.4 U3mepeHune conpoTUBNEHUA OOMOTOK

ConpoTusneHne Kaxaon o6MoTkM Mexay AOCTYNHbIMKA BbIBOAAMU, HAXOAALUMMUCA B XONOAHOM COCTO-

AHUK, AOJHKHO ObITb M3MEPEHO NPU NOCTOAHHOM Toke. 3mepeHne ConpoTUBREHUSA, a Takke onpeaeneHue
Temnepartypbl 0GMOTKU, NPU KOTOPOM NPOBOAUNOCH u3mepeHue, — no MOCT 3484.1. AnAa MuHMMM3aUMK
BNUAHWUA CaAMOMHAYKLIMK U NPaBUNbLHOIO OnNpeaeneHns Temneparypbl 06MOTOK cneayeT NPUHUMAaTbL Mepbl
npeaoctopoxHocTu no NOCT 3484.1. ConpoTtueneHne u temneparypa 06MOTKU 4O0MKHbI ObITb 3aperucTpu-
pOBaHbI.

Mpu nepuoanYECKUX UCNILITAHUAX:

a) ecnn o6MOTKA UMEET OTBETBNEHUA ANA PEryNMPOBaHUA HaNPSHXEHUS TATOBOM LIENU, TO CyMMapHoe
COMNpoTUBNEHUE y4acCTKa 3TON 0OMOTKU, HAXOAALLETOCA NoA HanNpsHKeHWEeM, AO0MKHO ObITb N3MEPEHO ANS KaX-
[J0ro OTBETBNEHUS;

b) ecnu HekoTopble BCNOMOraTenbHble 0OMOTKM MMEIOT HECKOSNBbKO CeKLUMM, TO AOMKHO ObiTb U3MEPEHO
COMPOTUBIIEHNE KAXKAOW U3 HUX.

Mpu NpuemMo-cAaToOYHbIX UCTILITAHUAX:

- U3BMEpEHMe a) AONYCTUMO OFPaHNYUBATbL OCHOBHbIM BbIBOIOM OOMOTKY;

- UsMepeHue b) [oNyCTUMO BbIMOMNHATHL TONbLKO HA BCNIOMOTaTenbLHOW 0OMOTKE B LIENOM.

Mpumevarnue — Cwm. B.5 (npunoxexue OB).

11.2.5 UsmepeHue koadpdpuuymeHTa TpaHcchopmaymm

KoadhpuumeHTsl TpaHchopMauum Mexxay napamMmm 06MOToK He0OX0AUMO M3MEPATL HA BCEX BbIBOAAX.

Ecnu TpaHcdopmartop ¢ perynupoBKO BbICOKOTO HaMPSDKEHUS] UMEET HECKONbKO TATOBLIX BTOPUYHBIX
06MOTOK U NpaBunbHble KO3MPULMEHTI TpaHCHOPMaLMK OblnKU 3aperncTpUpOBaHbl NPU BbINOSIHEHWUN U3MeE-
peHUa Mexay aTuMm 06MOTKamu, TO JOCTaTOYHO U3MEPUTL KOIDUUUEHT TpaHChOopMaLmMn Mexay OaHON n3
3TUX BTOPUYHBIX 0BMOTOK 1 OBMOTKOIM CO CTOPOHBI KOHTAKTHOW CETU ANA BCEX BLIBOAOB 3TON OOMOTKM.

MamepeHne koadhdpuumeHta TpaHchopMaumu TpaHchopmaTopa € MOCTOSIHHLIM KO3 ULMEHTOM
TpaHcdopmMaLmu, SBRSIOLWEroCsa YacTbio TpaHcopmaTopa ¢ PerynmpoBKkOi BLICOKOTO HANPSHKEHUA, NPOBO-
ST NPV NepUOANYECKUX UCTIbITAHUSIX.

11.2.6 M3mepeHune noTepb U TOKA XONOCTOrO xoaa

U3smepeHue nomepb U MOKa x010cMo20 xo0a Heo6x0AUMO 6bInonHaAmMs no FOCT 3484.1Y.

MamepeHus cnefyeT BbINOMHATL NPU HOMUHANLHONM YacToTe ¢ (hOpMON BOMHbI NPUKNAALIBAEMOrO Ha-
NPS>KEHUST, BNUM3KON K CUHYCOMAANBHOMN.

B cnyyae ucnbiTatenbHOrO HanNpPshKeHWA G HECUHYycoMAanbHOW (POPMON BOMHLI CNEAYeT BHOCUTbL MNO-
npasKy B COOTBETCTBUU CO CNOCOOOM, YCTaHOBNEHHbIM B FTOCT 3484.1.

HanpsxeHne cneayeT npuknagbiBaTb K COOTBETCTBYHOLIEN 0OMOTKe TpaHcdopmaTopa; €Cnu TpaHc-
dopMaTop UMEET PerynupoBKY BbICOKOTO HAMpPsDKEHWS, TO YCTPOWCTBO NEpPeknioYeHus BbIBOAOB M 0OMOTKA
CO CTOPOHbI KOHTaKTHOW ceTu TpaHcopmaTopa ¢ NOCTOSIHHLIM KO3(h(PULUMEHTOM TpaHCchopMaLMKU AOIDKHbI
0CTaBaTbCA BKMIOYEHHLIMU B LiENb, @ BCE OCTanbHble 0OMOTKM AOMKHbI ObiTb OTKIMIOHEHBI.

) [NononHuTensHoe nonoxeHne NpUMEHEHO B HACTOSALLIEM CTaHAAPTE C YHETOM U3MepEeHU NOTephb 1 TOKa XOro-
CTOro xofa TpaHcthopMaTopoB.
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11.2.6.1 MNepuoanyeckue ncnbiTaHna

M3mMepeHune notepb M TOKa X0NOCTOro X0Aa Cneayer BbINONHATL NMPU HANPSAXEHUAX CO CTOPOHbI KOH-
TakTHom cetn 0,8V, 0,9U n 1,1U (U — HOMMHaANbHOE HanPs)KeHWE KOHTAKTHOW CETH).

Mo cormaweHuio mexay notpebutenemM m u3rotoBuTeNeM M3MepeHus MoryT ObiTb NPOBEAEHBI MPW
MMHMMAarnbHOM, HOMMHANBHOM U MAKCUMAIbHOM 3HA4YEHUSAX HANPSHKEHUI KOHTAKTHON CETH.

Ecnu TpaHcchopmaTtop UMeeT peryfimpoBKy BbICOKOTO HanpshKeHUS, TO U3MEpPEHUs cneayer Bbinor-
HATb AN TPEX MONMKEHUI YCTPONCTBA NEPEKIMIOYEHUA BbIBOAOB, OA4HO U3 KOTOPbIX COOTBETCTBYET OCHOB-
HOMY BbIBOAY.

MpumevyaHune — Cm. [IB.6 (npunoxeHue [1B).

11.2.6.2 MNpuemo-caaToyHble UCNbITaHUs

UsmepeHue nomepb U MOKa X0510CMo20 x00a crnedyem ebiIONHAMb!

- Ha nocrre0oeamesibHO COeOUHeHHbIX 6MOPUYHbIX MA206bIX 06MOMKax NPuU HOMUHaIbHOM Ha-
NpspKeHuu;

- npu Manom HanpspkeHuu’),

MN3mepeHusa cneayet BbIMONHATL TaK e, kak B 11.2.6.1, HO TONbKO ANA OCHOBHOrO BbIBOAA NPU HOMU-
HanbHOM HanpPsHDKEHWM KOHTaKTHOW ceTu U.

11.2.7 U3mepeHune HanNpsHKkeHUA KOPOTKOro 3aMblKaHUA

Bcnepacreue pasHoobpasus cxem pacnonoxeHuss 06MOTOK TAroBbIX TPaHCHOPMATOPOB BCe KOMOUHA-
uMm nap oOMOTOK, HA KOTOPbIX NOAMEXAT U3MEPEHUIO HANPSHKEHUA KOPOTKOTO 3aMblKaHUA, JOJDKHbI ObiTb
YyCTaHOBIIEHbI MO COMMAaLLEHUIO MeXay noTpebutenem u usrotoeutenem. Mepuoanmyeckne UCNbLITAHUSA JOIDKHBI
NpeaoCcTaBnATL A4OCTATOMHbIE AAHHbIE, NO3BONAOWME rpadhuveckn n3obpa)aTb xapakTepucTuku TpaHcdop-
martopa nof Harpy3koi npu BCEX NO3ULMSX NepekniodaTens BbIBOAOB, a Takke OCYLLECTBISATb PACYET TOKOB
npu NOBPEXOEHUAX.

OTW HANPSDKEHUS CneRyeT 3MepATb AN cneayowmx komouHauui o6MoToK:

a) 0OMOTKa CO CTOPOHbI KOHTAKTHOWM CETU CO BCEMM TArOBbIMU OGMOTKamMu (Nepuomyeckue u npuemo-
CAATOYHbIE UCNBITAHUS);

b) 06MOTKa CO CTOPOHLI KOHTAKTHOM CETU C KAXKAOW rpynnow 0GMOTOK, KOMMYTUPYIOLLIUX OAHOBPEMEHHO
UMW NOYTU OAHOBPEMEHHO (MEPUOANYECKNE UCTILITAHUSR);

C) 0OMOTKA CO CTOPOHbI KOHTAKTHON CETU OTAENbHO C KAXA0W HE3AaBUCUMOM TAroBoW 0OMOTKON (nepuo-
ANYECKNE U NPUEeMO-CLATOYHbIE UCTbITAHUS);

d) 06MOTKa CO CTOPOHbI KOHTAKTHOW CETU OTAENbHO C KaXKAOW BCroMoratenbHon o6moTKon (nepuoam-
YEeCKUEe UCMbITaHUSA).

Mpu nepuoanyecKkmx UCMbITAHUAX ANst KOMOUHaLUUi 06MOTOK a), b) u €) usmepeHuna cnegyet BbINOMHATbL
Ha BCeX BbIBOJAX, TOrAA KakK Ans komOuHaumm d) npu Nnepmognmyeckux UCnbITaHUAX U NPU NPUEMO-CAATOUHBIX
UCNbITAHUAX U3MEpPEHUs1 HEOBXOAUMO BbIMOMHATL TONIbKO HA OCHOBHOM BbIBOAE OBMOTKM CO CTOPOHbI KOH-
TaKTHOI CETU U Ha YCTaHOBMEHHOM BbIBOAE BCMOMOraTenbHbIX 0GMOTOK.

Ecnu TpebyioTca 4ONONHWTENbHbIE U3MEPEHUS Ha APYTUX BbIBOAAX UK APYrMX KOMOUHALMAX 0BGMOTOK,
TO OHU AOMKHbI ObITb COrMacoBaHbl MeXxay NnoTpebutenemM U 3roToBUTENEM.

HanpsikeHne KopoTKOro 3amblkaHus criegyer Usmepsitb NpU HOMWHANbBHOW 4acToTe € MCMOnb30Ba-
HWEM MCTOYHMKA NPUOMU3UTENbHO CUHYCOMAANbHOIO HanpsKeHusl. I3MepeHus MOryT BbIMOMHATLCA Npu
no6om Toke, cocTaenstoem ot 25 % o 100 % HOMMHAMNBLHOTO TOKA.

M3mepeHHoe 3HayeHune cneayeT KoppeKTUpoBaTh NOCPEACTBOM €70 YMHOXEHUS Ha OTHOLLEHUe HOMU-
HarnbHOIO TOKA K UCMbITaTeSIbHOMY TOKY. 3HaYeHUs, NONyY€EHHbIE TakuM 06pasoM, AOMKHEI BbITb CKOPPEKT K-
pOBaHbl 417 COOTBETCTBYIOLLEN pacyeTHO TemnepaTypbl, ykazaHHol B 11.2.9.

MeToauka namepeHns HanpsXkeHUst KOPOTKOTO 3aMblkaHnst — no FOCT 3484.1.

MpumevyaHue — Cm. OB.7 (npunoxenHue B).

11.2.8 N3mepeHne NOTEePb KOPOTKOro 3aMbiKaHUA

11.2.8.1 OBuime NonoxeHus

MoTepu KOPOTKOro 3amblKaHUA AOMMKHbI ObiTh 3apErMCTPMPOBaHbl B TEYEHWE NEePUOaNYECKUX U MPK-
€MO-CJaTO4HbIX UCNBITAHWIA NPU HANPSHXKEHUU KOPOTKOTO 3amMbikanusa (cM. 11.2.7), a nonyyYeHHbIe 3HaYeHUs
[0IDKHBI ObITb CKOPPEKTUPOBAHBI MOCPEACTBOM MX YMHOXEHUSA Ha KBafpaT OTHOLLEHWS HOMWHAMNBbHOTO TOKa
K MCnbiTaTenbHOMY TOKY.

1) OononHuTerbHoe nonoxeHne NpUMEHEHO B HACTOALLEM CTaHLapTe C y4eTOM N3MepeHWi noTeps 1 ToKa Xoro-
CTOro xofa TpaHcopMaTopoB.
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MonyyeHHble TakuM 06pa3oM MOTEPU AOMKHBI ObiTh YTOYHEHBI NPUMEHUTENBHO K COOTBETCTBYIOLLIEN
pacyeTHON Temnepartype, npuseaeHHon B 11.2.9. ConpoTuBneHue cneayeT onpeaensaTtb B COOTBETCTBUN C
11.2.4.

MoTepu KOPOTKOro 3aMblkaHus criedyeT onpeaensTb AN cneaylowmx KoMouHauuii nap o6MoTok:

a) 0OMOTKa CO CTOPOHbI KOHTAKTHON CETU U BCE TArOBble BTOPUYHbLIE OOMOTKM, COEUHEHHBbIE Mapar-

nenbHO UNu nocneaoBareribHO COOTBETCTBEHHO,

b) 06MOTKa CO CTOPOHbLI KOHTAKTHOM CETU U KaXkaas U3 BCNOMOraTeNnbHbIX BTOPUYHbIX 0OMOTOK.

OnpegeneHune noTepb KOPOTKOrO 3aMblkaHUSI TPaHCOPMaATOPOB, ABMAAIOWMXCA YaCTblO CTAaTUYECKOro

npeobpasosarens, cneayeTt nposoauTtb no FOCT 33323.

MpumevyaHnus

1 CymMmapHble noTepy Beex Lieneit He MoryT 6biTb NonyYeHbl NPOCTLIM apUPMETUHECKUM CROXEHNEM NOTEPb, U3-
MepeHHbIX Ha Napax 0bMOTOK, yKkasaHHbIX BbiLe. B HEKOTOPLIX criy4asx OHU MOMYT GbiTb paccHUTaHbl O CONPOTUBIIEHUIO
NpY NOCTOSIHHOM TOKe KaX/j0ii 0OBMOTKM U COOTBETCTBYIOLLIEM TOKe C A06aBNeHeM AONONHUTENBHBIX NOTEPb, MONMYYEHHBIX
npw UCTbITAHNSAX.

2 Cwm. [IB.8 (npunoxexue [B).

11.2.8.2 lNepuogunyeckne ucnbiTaHUs

lMoTepn KOPOTKOro 3aMblkaHWUs criedyeT onpeaensaTb ANna nepedncnennii a) u b) 11.2.8.1. [ina nepe-
yucnexua a) 11.2.8.1 onpegeneHune noTepb KOPOTKOrO 3aMblkaHUA cneayeT BbiNONHATL ANA TPeX NONOXEeHUN
YCTPOICTBA NepekmioYeHns BLIBOJOB, COOTBETCTBYIOLLMX:

- OCHOBHbIM BbIBOAAM;

- BbIBOAaM C CaMbiMU 6onbLuMMK noTepsiMun B TAroBbIX O6MOTKaX;

- OJIHOV nape Apyrux BbIBOAOB.

11.2.8.3 lNpuemMo-caaToUvHbie UCNbITAHUS

[oTepu KOPOTKOro 3aMblKaHUS CrieayeT onpeaensaTb TONbKO AN nepevucnedun a) 11.2.8.1 n orpaHuyu-
BaTb OCHOBHbIM BbIBOAOM.

Memoduka onpedeneHus nomepb KOPOMKO20 3ambIkaHuss — no FOCT 3484.1Y.

11.2.9 OnpeneneHve CyMMapHbIX NOTepb

Tabnuya 6 — PacyeTHble TeMMepaTyphl CymmapHble NoTepu paBHbl CyMME NOTepb XONOCTOro xoaa

(11.2.6) u noTepb KOPOTKOro 3ambikaHua (11.2.8) nocne KoppekTu-

Knacc PacueTHas POBKU NOCNEAHUX NPUMEHUTENBHO K COOTBETCTBYIOLLEN paCYHETHOM

HarpeBoCTONKOCTH Temnepatypa, °C Temneparype 0O6MOTOK, KOTOpasi npuBeaeHa B Tabnuue 6.

A CyMMapHble NnoTepu TAroBbIX LEenen TAroebix TpaHcopma-

E 85 TOPOB PaCCYMTLIBAIOT ANs1 OCHOBHBLIX BbIBOAOB M AnNs BbIBOAOB C
cambiMU OOMbLUMMU NOTEPAMM B TArOBbIX 0OMOTKAX.

B 130 CymMMapHblE MOTEPU TATOBLIX TPaHCHOPMATOPOB PaCCUU-

A ThIBAOT ANsi KOMOMHAUMM HOMMHANbLHOW TSITOBOW HArpy3ku U HO-

H MUHanbLHOW Harpy3ku BCcnoMmoraTenbHOW uenu. B aTtot pacyer no

200 150 cornalleHuio mexay norpebuteneMm M usrotoButenem O0ObIYHO

220 BKITIOYAIOT MOTEPU, CBA3AHHbIE C HArpy3Kkoi Ans anekTpocHabxe-

250 HUA coctasa. MoTpebneHue 3nNeKTPUYECKON 3Heprum BCromora-

TenbHbIM 00OpyaoBaHWEeM TpaHcdhopmaropa (MacnsAHbIM HAcoC,
BEHTUIATOP U T. A1.) B €f0 CyMMapHbIe NOTEPU HE BKITIOYAIOT.

Ecnu He ycTaHOBNEeHO uHoe, TO AN TpaHCOopMaTopos, KpoOMe TAroBbIX TpaHCHOpPMaTopos, CyMMap-
Hbl€ MOTEPW PACCYMTBLIBAIOT AN HOMUHANBHON HArpPy3Ku NpU yCNoBUM, YTO BCE OOMOTKU HArpyaiT OAHO-
BPEMEHHO.

11.2.10 UcnbiTaHue HA HAarpeB

McnbiTaHua Ha HarpeB NPOBOASAT MPU HOMUHANbLHOW MOLWHOCTU TpaHcghopmaropa (CM. pasaen 6) npu
paboTe ceKkUMOoHNPOBaHHLIX 0BMOTOK CO CBOMM OCHOBHbIM MU YCTAHOBMEHHBLIM BbIBOZOM.

Bo BpemMs MCnbITaHUA BCE BCMNOMOTaTENbHbIE YCTPOMCTBA LIMPKYNALMK U OXTIAKAEHUA OXNaXaaloLen
cpedbl pacnonaraioT B YCNOBUSX, 9KBMBASIEHTHbLIX YCAOBUAM 9KCNNyaTauun Xene3Hoa0pOoXKHOIro NOABUXHOMO
cocTaBa.

[ns TpaHchopmaTopoB C NPUHYAUTENbLHOW LMPKYNSauuen Bo3ayxa unum ¢ nogoOHbIM BUAOM OXnaxae-
HUS, yKazaHHbIX B Tabnuue 1a, ucnbitaHue cneayer NnpoBoAUTL NPU YCTAHOBIIEHHOM pacxoae Bo3ayxa (unu
CKOpoCTH).

) OononHuTenksHoe NoroxeHne MPUMEHeHO B HACTOSILLEM CTaHAapTe C y4eTOM METOANKM onpeaeneHns notepb
KOpOTKOro 3amMblkaHus TpaHccopmatopoB no MOCT 3484.1.
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M3roToBuTENL MOXET NPUMEHATH NGO W3 Creaylwmx METOAOB MWCNbITAHWWA, NPUBEAEHHBbIX B
ITOCT 3484.2:

- METO/ HEMocpeaCTBEHHOMN Harpy3Ku;

- METOA B3aWMHOWN Harpysku,

- METOA KOPOTKOrO 3aMblKaHUSI U XONOCTOro X0Aa.

Heobxoaumo Takke BbINOMNHATL TpeboBaHusi FTOCT 3484.2 B yactu:

- UBMEPEHUIN pasnUYHbLIX TEMMNEpPaTyp;

- MPOAOIMKUTENMBHOCTU UCTILITAHMWIA;

- onpeAeneHus npeBbILUeHNss TeMnepaTypbl 06MOTKM;

- HEOBX0ANMbIX KOPPEKTUPOBOK MOKA3aHUMA.

MeToabl HENOCPEACTBEHHON HArpy3ku U B3aMMHOIN Harpy3ku NPUMEHSIOT ANA TpaHCcOpMaTopoB C NPU-
HYAUTENbHOW LMPKYNAUMEN BO3AyXa Unu ¢ NogobHbIM BUAOM OXIAXAEHUA B OCHOBHOM NPW OrPaHUYEHHbIX
HOMMHAarbHbIX XapakTepucTukax. YacTHble AeTanu aTMX METOAOB ABIISIOTCA NPEAMETOM COrMNaLleHUs Mexay
notpebutenem n U3roToBMTENEM.

Metoa KOpPOTKOro 3aMblKaHWA U XONOCTOro Xo4a crnegyet BbiMOAHATbL B COOTBETCTBUM C TOCT 3484.2.
Hcnbimanusa no amomy memody cnedyem npoeodums npu nocsredoeamesibHO COeOUHEHHbIX 6MO-
PUYHbIX MA2068biX 06MOMKax U HOMUHAalbHbIX YyCJI06USX NO OxnaxGeHUlo u nomepsx, coomeem-
cmeyrouwux MouHocmu:

- 8 IemHeM pexxume pabomsi;

- 8 3UMHeM peXxume pabombl.

McnblTaHWa Ha NpeBbILEHME TEMNEpaTypbl TPAHCKOPMAaToOpoB, ABNAIOMXCA YACTbIO CTaTU4eCcKoro
npeobpa3soBarens, U onpeaeneHme SKBUBANEHTHbIX N0 Temneparype TOKOB B UX 0OMOTKax crieqyer npoBo-
antb no MOCT 33323. KoHeYHble 3Ha4EeHUA NPEBbILLEHUSA TEMNEPaTypbl PasnU4YHbIX YacTen TpaHcopmaropa
He JOIKHbI MPEBbILLATH NPeAenbHbIX AOMNYCTUMbIX 3HAYEHUI, YKa3aHHbIX B Tabnuue 3. Ecnu usrotoButens He
MO>XET BOCTIPOU3BECTU paboune hopmbl BOMH HANPsXXEHWUS HA TpaHcopmaTope, TO N0 METOAY UCTILITAHUA Ha
Harpes Mexay notpebuTeniemM u NOCTaBLUMKOM AOMKHO ObITb AOCTUTHYTO COrnaLLeHune.

11.2.11 UcnbITaHUA 3NEKTPUYECKOW MPOYHOCTN U3OAALUMN

McnbiTaHna anekTpuy4eckon NPOYHOCTU U3ONALMKU HOBLIX TUNOB TPaHC(OpMaTopoB NPOBOAAT Ha Npea-
NPUATUM-U3FOTOBUTENIE NPU KOMHaTHOW TeMnepaType ¢ TpaHcdopMmaropamu, 060pyi0BaHHBIMU LUTATHLIMK
OOMOMHUTENbHBIMW YCTPONCTBAMM, KOTOPbLIE MOTYT MOBMUATL HA UCMbLITAHUS.

MpuHUMan BO BHUMAaHUE KONMMYECTBO BEPOSATHbLIX BAPMAHTOB, KOH(Urypauum, BeiOUpaembie Ans atux
UCNbITaHUi, HEOoBXOAUMO OnpeaenaTh B KaXK40M KOHKPETHOM criydae. OfHako:

- NPOBOA 3a3eMIIeHNs1 AOIMKEH ObITb 3aKpensieH K TeM e Toukam 0BMOTOK, K KOTOpPbIM OH NMPUCOEANHEH
npu aKcnnyatauuu;

- Ans TpaHCOPMAaTOpPOB C PErYNUPOBKON BLICOKOTO HAMPSXKEHUS NEPEKNIoYaTenb BbIBOAOB [JOIDKEH
6bITb NOACOEANHEH K OCHOBHOMY BbIBOZY.

McnbiTaHUA Ha NPOYHOCTb U30MNALUK BKIIOYAIOT B cebs:

- UCNbITAHUA HA CTOMKOCTb K MHAYKTUPOBAHHOMY HanpsbkeHuio (cm. 11.2.11.1);

- UCNbITAHUA HA CTOWKOCTb K HAMPSMKEHUIO NPOMbILLIIIEHHOM YacToThl (CM. 11.2.11.2);

- UCMbITAHWUSI HA CTOWKOCTb K UMNYNbCHOMY HaNpPsHKEHUIO NONMHOW AnutensHocTu (cm. 11.2.11.3).

[ns ucnbITaHMIn Ha CTOMKOCTb K UHAYKTUPOBAHHOMY HAMPSDKEHUIO U HAMPSDKEHUIO NPOMBILLAIEHHOW Ya-
CTOTbI UCMbITATENbHLIE HANPSXKEHUA NPUBEAEHBI B BUAE CPEAHEKBAAPATUHECKUX 3HAYEHUI B Tabnuuax 7 u 8.
Mpsimoe n3amepeHue cpefHEeKBaapPaTUHECKOro HaNPSXKEHUS MOXET ObITb 3aMEHEHO U3MEPEHUEM aMNnUTYA-
HOrO 3HAYEHUA HaNPSXKEHUNA; aMNAUTYAHOE 3HaYeHue, pasaerneHHoe Ha J2_ AOIMKHO PaBHATLCA CPeaHeKBa-
ApaTn4ecKkoMy 3Ha4YeHWIo, NnpuBeaeHHOMY B Tabnuuax 7 u 8.

Tabnuuya 7 — HanpskeHUs Npu UCNBITAHUSAX ANEKTPUYECKOWA NMPOYHOCTU M30MALMU 0BMOTOK, HENOCPEACTBEHHO MOA-
COEAMHEHHbIX K KOHTAKTHOMN CeTu

UcnbiTaTeneHoe HanpsxeHue U, B

HomuHaneHoe HanpsxeHue
Uy o TATOBOM CUCTEMBI, B

HomuHanbHoe HanpsxeHue
nzonaumm U, yom B

WcnbiTanue Ha HanpaxeHuwe
I1p0MbILLU'IeHHOI7I YacToTbl

McnbitaHne Ha uMnynbcHoe
HanpskeHue (NUKoBoe

(cpeaHeKBagpaTUYeckoe 3HaveHue) 3HaYeHue)
750* 900 2800 6000
1500* 2300 5500 12000
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OkoH4YaHue mabnuup! 7

UcnbiTaTenbHoe HanpsxeHue U, B

HommnankHoe Hanpskenie | HoMmHanbHoe Hanpsxerne McnbiTaHne Ha HanpsxeHue WcnbiTaHve Ha MMNYTbCHOe
Utiom TArOBOM cACTEMbI, B wsonALmn Uy o, B NPOMBILLNEHHON YacToTbl HanpsxeHMe (MMKoBoe
(cpeAHeKBaapaTUUECcKkoe 3HaueHue) 3HaueHve)
3000* 3700 11500 25000
25000 27500 60000 150000

MpuMevyaHune — o cornalleHuto Mexay I'IOTpe6VITeJ'IeM WU N3roToBuUTeNEeM 4onycKkaetTca NpUMeHATb 3Ha-
YeHUA UCMbITaTeNbHBIX HaNPSHKEHUA, OTNUYHbIE OT 3HaYEHWH, YCTaHOBNEHHbIX B LaHHOM Ta6ﬂqu. 3HayeHus, oT-
MEYEHHbIEe 3HaKOM «*», OTHOCATCSA K 0OMOTKaM peaKTopoB, NOACOEANHEHHbBIX K KOHTaKTHOW CeTW NOCTOSAHHOro ToKa.

MpumevyaHune — Cm. [OB.9 (npunoxeHue [IB).

Tabnuya 8 — HanpsxeHus U npu MCMbITAHUSX SMEKTPUHECKON NPOYHOCTU M3ONALUMK (UCMbITaHWe Ha CTOWKOCTb K
MHAYKTUPOBaAHHOMY HaNPSXXEHUIO UAN HaNpsHKEHUIO NPOMBILLNEHHOI YacToThl) ANSA 0BGMOTOK, He NOACOeANHEHHBIX K KOH-
TaKTHOW ceTu (cpeAHeKBagpaTUYECKue 3HaUEeHUS)

B Bonktax
HOMUHATTLHOE HanpsaxeHue TAroBbix 1 BCNOMoOraTeNbHbIX TpaHchopma- HanpsaxeHue o6MOTOK, 5
HENDAKEHIE USOTALN TOpoB C 0AHOI M3 0GMOTOK, HENOCPEACTBEHHO NOACOeAN- He NOACOeAUHEHHBIX K KOHTAKTHOM
HEHHOW K KOHTAKTHOM ceT cet
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
lNMpumeyaHue —[locoznaweHuro mexady nompebumerem u uzzomosumersiem donycmumo npume-
HAMbL 3Ha4YeHUs UCTbimamesbHbLIX HanpsiXeHUll, omnuyYHbIe om 3Ha4YeHull, ycrmaHoe1eHHbIX 8 mabnuue’).

11.2.11.1 VcnbiTaHusa HA CTOMKOCTb K MHAYKTUPOBAHHOMY HAMPSHKEHUIO

OcHOBHas Lenb ucnbiTaHUA — NPOBEPKA M3ONALMM MEXAY BUTKAMU, KaTyLUKAMKU U OTBETBIEHUAMU BCEX
paccMmarpuBaembiX 0OMOTOK.

Ona Bcex 06MOTOK, KOTOPbIE UMEKOT OAWUH KOHEL UM OAWH BbIBOA NMOCTOSIHHO 3a3eMIIEHHbIN, UCMbITA-
HUe ABMNAETCA OAHOBPEMEHHO UCMbITAHMEM HE3a3€MITEHHOTO BbIBOAA OOMOTKM Ha CTOMKOCTb K HAMPSKEHMIO
NPOMBILUNEHHON YacTOThl. [1PUNOXKEHWE UCNBLITATENBHOMO HaMPSXKEHUS, U3MEHEHUE NPOAOIKUTENBHOCTU UC-
NbITAHUA B 3aBUCUMOCTMW OT YacTOTbl U T. 4. — B COOTBETCTBUMN C FTOCT 22756. B TeueHune ncnoitaHus 6ak un
CABOEHHbIE 0OMOTKU, HE UCMONb3yEMbIe ANS NUTAHWUA, JOMKHbI OblTh COEANHEHbI C 3eMMNEN OAHUM U3 CBOUX
BbIBOAOB.

B TeyeHue ucnbitaHna 06MOTKM HA CTOWKOCTb K MHAYKTUPOBAHHOMY HAMPSHXKEHUIO CrieayeT NpUHMMAaTh
Mepbl AN TOro, YTOObI HANPSHKEHUA, UHOYKTUPOBAHHbIE B Pa3NUYHbIX 0OMOTKAX B OAHOM W TOW K& MarHUTHOM
Lienu, He NpesbILany 3Ha4YeHUi, ykazaHHbiX B Tabnuue 8.

1) MNpuBeseHHoe NpuMeYdaHme JONOMHEHo No oTHoleHuto K IEC 60310:2004 1 HanpaBneHo Ha y4eT MHTEPECOB Kak
noTpebuTens, Tak U M3roTOBUTENS MO KOHKPETHBIM BUAAM MPOgYKLMU.
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11.2.11.2 UcnbiTaHne Ha CTOWKOCTb K HAMPSHKEHUIO NMPOMBILLSIEHHON YaCTOTbI

McnbiTaHne NpMMEHMMOo KO BceM 06MOTKaM TpaHCOpMaTopOoB, KOTOPbIE HE NOACOEANHEHBI K KOHTAKT-
HON CETW UMK NOCTOSIHHO 3a3eMrieHbl B CAMOM TpaHcdopmarope. NcnbiTaHue Ha CTOMKOCTb K HanpsKeHUto
NPOMBILUNEHHON YaCTOThI CReayeT NPOBOAUTL C UCNONb30BAaHUEM UCTOMHUKA NPOMBILLNEHHOMN 4acToThl, NOA-
AepKUBaloWero nepeMeHHoe oaHo(da3HOE HAaMPsDKEHUE, KOTOPOe AOSPKHO MPUKNAAbIBATLCA NOOYEpeaHO
Mexay Kaxaon n3 06MOTOK, NOANEXKALLMX UCTILITAHUIO, U KO BCEM APYrMM 0OMOTKaMm, N0ACOEAUHEHHBIM BME-
cre k 6aky u 3emne. TpeboBaHus kK hopMe BOMHbI UCMILITATENLHOTO HANPSHKEHWUSA, MUHMMASIbHAsA 4acToTa, 4acT-
Hble AeTann NPUIOXKEHUS HANPSHKEHUS U NPOAOIDKUTENBHOCTL UCNbLITAHUA — B cOOTBETCTBUU C FOCT 22756.

OBMOTKM, NOACOEANHEHHBIE K KOHTAKTHOM CETU U MOCTOSIHHO He 3a3eMMneHHble B TpaHcdopmartope, cre-
AyeT noasepraTb UCMNbITAHWUIO HA CTOMKOCTb K HANPSPKEHUIO MPOMBILLSIEHHON YacTOThbl NPU 3HAYEHUN HaNpPsHKe-
HUA, NOANEXALLEeM COrMacoBaHUIO MeXAy noTpebuTeneM U n3roToBuTenem. 3To HanpshkeHue onpeaensaeTcs
YPOBHEM MPOYHOCTM U3ONSALIMM HA 3a3€MITEHHOM BbIBOAE 0OMOTKH.

11.2.11.3 UcnbiTaHWA HA CTOWKOCTb K MMMYFbCHOMY HaNPsHKEHUIO NOMHON ANUTENbHOCTU

[laHHOE ncnbITaHMe NPUMEHSIIOT K TATOBLIM M BCIOMOraresibHbIM TpaHcopMaTopam, HENOCPEACTBEHHO
NUTaeMmbIM OT KOHTAKTHOW ceTU. UMNynbCHOE HanpshkeHue cnegyer NpuknaabiBath K BbIBOAY OOMOTKU TPaHC-
dropmaTopa Co CTOPOHbI KOHTAKTHOM CETU.

B Teyenue ucnbiraHus:

- Bak n BCce AOCTYMHbIE BTOPUYHbIE BbIBOALI AOIDKHbI ObITb 3a3€MMeHbl HENOCPEACTBEHHO;

- 3a3eMNAAIOLLMIA BbIBOJ 0OMOTKM CO CTOPOHbI KOHTAKTHOW CETU A0SMKEH OblTh 3a3eMneH HenoCpeaCTBEH-
HO UIK Yepes CONPOTUBMNEHNE HU3KOTO 3HAYEHUS;

- BCE 3alUMTHbIE YCTPOMCTBA OT NEePEeHanpPsKeHUs, CBA3aHHbIe NpU dKkcniyaTauuu ¢ BbIBOAOM 0OMOTKM
CO CTOPOHbI KOHTAKTHOM CETU, AOIMKHbI ObITb CHATBI UM OTCOEAMHEHDI;

- MPY NPUMEHEHNN PETYIIMPOBKM BbICOKOTO HAMPSDKEHUS MEePeKniovaTenb BbIBOAOB A0SMKEH ObITb NOACO-
€IMHEH K OCHOBHOMY BbIBOAY.

McnbiTaHua Ha CTOMKOCTb K UMMYNIbCHOMY HanpspKeHWIo MOMHON ANUTENbLHOCTU Cneayet NPoBOAUTL CO
cTaHgapTHON POPMOI BOMHbI UMNYIbLCHOIO HanpskeHus B 1,2/50 MKC; NMKOBOE 3Ha4YeHMe NPUKNaabIBaeMoro
HanpshKeHUs JOMMKHO COOTBETCTBOBATb yka3aHHOMY B Tabnuue 7a. Metoabl UCNbITaHUi — B COOTBETCTBUM C
rOCT 1516.2. He pekomMeHAyeTCs MPOBOAUTL UCTILITAHUA C NMPUMEHEHUEM YCEYEHHbIX BOSH.

11.2.12 MoBeageHne B yCIOBUAX KOPOTKOTO 3aMbIKaHUS

JaHHoe ucnbiTaHne HeobxogMMO yKasbiBaTh MO COrNacoBaHUIO Mexay NoTpedbuteneM u U3roToBUTENEM
npu 3akase u NPoBoaANTbL B COOTBETCTBUKN C FOCT 20243.

TpaHcdopmaTtop AomkeH ObiTb cnocobeH BblaepxuBaTb 6e3 MoBpexaeHus TENsoBble U MEXaHNYECKUE
BO3AEMCTBMA KOPOTKUX 3aMblKaHUIA Mexay BbIBOAAMU BCEX BTOPMYHLIX 0OMOTOK. [Ana BCnoMoraTenbHbIX 06-
MOTOK CINeAyeT y4uTblBaTk HanMyue B COOTBETCTBYIOLLMX LIEMAX MOMHOrO CONPOTUBAEHUS W/WNK 3aLLMTHBIX
YCTPONCTB (NpeaoxpaHuTeneii, nepeknoyarenein u 1. 4.).

MakcMManbHoe 3Ha4YeHUEe MOLLHOCTM KOPOTKOrO 3aMblKaHUA, JOMYCTUMOE Ha BXOAE B XKENE3HOAOPOX-
HbI MOABWXKHOW COCTaB, AOMKHO ObITb YCTAHOBMNEHO NoTpedbuTenem.

Hanps>xkeHuem, NpMHUMaeMbIM BO BHUMaHUE, ABMAETCA MakCMMarnbHOE HanpsiXXeHne TArOBON CUCTEMbI
B cooTBeTcTBUM C TOCT 6962.

11.2.13 WcnbiTaHUs HA CTOMKOCTb K MeXaHUYE€CKUM BHELUHUM BO3AeNCTBYHOWUM haKkTopam

McnbiTaHMA Ha CTOWKOCTb K MEXaHMYEeCKMM BHELUHMM BO34EeNCTBYOWMM haktopam — no
rOCT 16962.2.

MocneaoBaTeneHOCTb U KOHKPETHBLIE METOAbLI UCMbITAHWUI YCTaHABNUBAIOT B TEXHUYECKUX YCITOBUSAX HA
TpaHcdopmarop.

MpoBepPKN TEXHNYECKUX XapakTEPUCTUK, MOANEXALUUE NOBTOPEHUIO NOCHE UCMBITAHUI HA CTONKOCTb K
MEXaHMYeCKUM BHELLHUM BO3AENCTBYIOLLMM pakTopam, €CIIM MHOE HE COrnacoBaHo Mexay noTpeburenem
U M3roTOBUTENEM, JOSKHBI BKNOYaTh B cebs:

a) u3MepeHue NoTepb U TOKa XONOCTOro X0Aa;

b) namepeHue Hanps>keHUs1 KOPOTKOrO 3aMblKaHUS;

C) UCNbITAHUE Ha CTOMKOCTb K MHAYKTMPOBAHHOMY HaNPSXEHUIO UNN K HAMPAXKEHUIO NPOMbILLIIEHHON
4acTOoThl.

Ecnu pesynbratbl UCMbITAHWUI NO NEPEYUUCNEHNSM a) U b) OTNIMYaOTCA MeHee YeM Ha 2 % OTHOCUTENb-
HO 3HAYEeHMI, U3MEPEHHbIX B XOA€e NepPBOHAYanbHbIX UCMbITAHUA, TO TPaHCGOPMATOP CYMTAIOT BblAEpPKaB-
UMM UCNbITAHMSA HA CTONKOCTb K MEXaHUYE€CKUM BHELUHMM BO3AENCTBYOLWMM dhakTopam. Ans UCnbiTaHUA no
NEPEUYNCIEHNIO C) UCMbITATENLHOE HaNpPsXXeHWe AOIMKHO COCTaBnATb 75 % 3Ha4YeHWUMr, UCMONb3yeMbiX Npu
nepBOHaYanbHOM MCMNbITAHWUU, U HE AOMMKHO NPUBOAUTL K NPOBOLO.

Mpumevyanune — Cm. [1B.10 (npunoxeHue [IB).
15



rocCT 33324—2015

11.3 UcnbiTaHKe peakTopoB

11.3.1 MepeveHb UCNbITaHUI
MpoBepku, N3MEPEHUA U UCMbITAHWSA, NOANEXalLume NPOBEAEHUIO HA peakTopax, NPUBEAEHbI AN KaX-

OOV KaTteropuu ucnblTaHuii B Tabnuue 9.

Tabnuya 9 — MepeyeHb NPOBEPOK U UCTILITAHUIA, NOANEXaLLMX NPOBEAEHNIO Ha peaKTopax

TMYHKT WM NOANYHKT HACTOALLEro cTaHgapTa

Bua nenbranua Mepuoanveckoe MpuemMo-caaTouHoe
ncnbiTanne nenblTaHne

MpeaBapuTenbHas nposepka 11.3.3
M3mepeHne conpoTUBeHNsa 06MOTKM 11.3.4
MamepeHue noTepb 11.3.5
McenelTaHne Ha Harpes 11.3.7
MpoYHOCTE U3oNALMM: 11.3.8.1 11.3.8.1
- CTOWKOCTb K HanpsXeHWIo Mexay BblBOgamm
- CTOAKOCTb K HarnpsXXeHWHo NPOMbILLTEHHOR YacToTbl 11.3.8.2
- CTOMKOCTb K MMMYBCHOMY HarnpsiKEHWIO NOMHOW ANUTENBHOCTM (UCTbi-

maHue HanpaxeHUeM ap0308biX UMIMYNbCos8)™ 11.3.8.3
CTOWKOCTb K MEXaHUYECKUM BHELUHUM BO3JENCTBYIOLWUM hakTopam 11.3.9

* HaumeHoBaHWe f[aHHOrO BWUAa WCMbITAHWS, NpUBeAeHHOe B ckobKkax, COOTBETCTBYET YCTAaHOBMEHHOMY B
FOCT 1516.2.

MpumeyaHue — Cm. AB.11 (npunoxeHue OB).

11.3.2 Jonycku

Mo cornacoBaHuio Mexgy noTpeduTenem m NOCTaBLUMKOM 3HAYEHUA AOMYCKOB, NPUBEAEHHbIE B TAbNN-
Le 10 kaK pac4eTHble, NPUMEHUMbI B KQYECTBE JONYCKOB MEXAY rapaHTUPOBAHHbLIM UM PACYHETHLIM 3HAYEHHU-
€M 1 3Ha4YeHunem, U3MepeHHbIM B TeY4EHNE nepunoanvyeckmnx WUCMbITAHUK HA ONbITHOM 06pa3ue.

3Ha4yeHus, npuBeaeHHbIe B rpade «Mpu U3rotoBneHun», NPUMEHSIOT K PACXOXKAEHUAM MeXay 3HAYEeHU-
AMU, UBAMEPEHHbLIMU B TEYEHNE NPUEMO-CAATOYHbIX MCHbITaHMVI, N 3Ha4Y€eHUAMU, BbIABNEHHbIMKU HA OMNbITHOM

obpasue.

Tabnuya 10 — donyckn

Honycku
HaumeHoBaHue napamMeTpa (MyHKT)
PacuyeTHble Mpw nsrotoBneHun
1 ConpoTuBneHue o6MoTku (cM. 11.3.4) — +10%
2 Motepu (cm. 11.3.5) — Mpun nepemeHHoM Toke: +10 %
3 UnpykTusHocTb (cM. 11.3.6) Mpu cootBeTcTBYIOWEM TOKE: + 15 % | Npu nepemerHom Toke: + 10 %

[na ApyrMx napameTpoB, €Cnv OHU UMEIOT MECTO, AOMYCKU [JOIDKHbI cOOTBETCTBOBaTL MOCT 9219.

11.3.3 MNMpeaBapuTenbHbIe NPOBEPKU

Mepepn npoBeAeHNMEM NPMEMO-CAATOUHLIX UCMbITAHUI AOMKHbI ObITh BbINOMHEHbLI NPOBEPKU MAPKUPOBKK
BbIBOAOB, MONSAPHOCTEN U JaHHbIX HA NACNOPTHOW Tabnuuke.

11.3.4 N3mepeHne ConpoTUBIEHUA OOMOTOK

ConpotusnexHune o6MoTkM (0OMOTOK) crneayeT U3MepsATb NPU NOCTOSAHHOM TOKE, TEMNEPaTYpPe OKpYXKato-
el cpefbl, ¢ cobniogeHnem o0bI4HbIX Mep NPEAO0CTOPOXHOCTU AN MUHUMU3ALUMW BIMAHUSA CAMOUHAYKLUW.
TeMneparypa, npu KOTOPO NPOBOAAT U3MEpPeHue, A0MkHA ObiTb 3apermcrpupoBaHa. Pesynbrartbl A0SKHbI
ObITb CKOPPEKTMPOBAHLI NPUMEHUTENBHO K pac4eTHOMN TeMneparype (cM. 11.2.9).
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11.3.5 OnpeneneHue notepb

MoTepu B peakTopax NnepeMEHHOro U NyNbCUPYIOLLETO TOKOB CriesyeT U3MepsATb NpU NEPEMEHHOM TOKe
NPOMBILLSIEHHO YacCTOTbl, 3KBUBASIEHTHOM pabo4emy TOKY.

OKBUBANEHTHbIA TOK JOIDKEH UMETb CPEeAHEKBAAPATUYECKOE 3HAYeHUe, MONy4YeHHOE U3 coaepXXaHus
rapMOHUK Unu popMbl BOSHbI, YCTAHOBIIEHHOW NoTpebuTeneM, u AomkeH yuuTbiBaTh Npeanonaraemoe Bnus-
HWE HA NOTEPU Pa3NUYHbIX YCIOBUI UCNBITAHUA U SKCNyaTauuu.

MoTepu B peakTtopax NOCTOSAHHOIO TOKa CNeayeT U3MEPATL NPU NOCTOSHHOM Toke. [lomkeH ObiTb TaKkke
BbINOMHEH PACYET NOTEPL B MAarHUTHOM CEPAEYHUKE.

[na peakTopoB C MarHUTHbLIM CEPAEYHNMKOM UMW C 9KPAHOM NMOTEPU CrieayeT U3MepsTb MO BOZMOXKHOCTH,
€Cnu He COormacoBaHO MHOE, NPU YacToTe uW/unu copme BONHLI HanpsbkeHusi, Hanbonee GNU3KON K YCROBUAM
akcnnayaraumu.

11.3.6 N3mepeHne MHAYKTUBHOCTH

Mpu nepuoanyecKUx UCNbITAHUAX U3MEPEHUE MHAYKTUBHOCTU crieqyeT NpoBOAUTL NPU TOKE, COOTBET-
CTBYIOLLEM HAa3HAYEHUIO PeakTopa, a Npu NPUEeMO-CAATOYHbIX UCMbITAHMSIX — MPU NEPEMEHHOM Toke. 3Haue-
HWe WHAYKTUBHOCTU, YCTAHOBMNEHHOE UM U3MEPEHHOE B TAKWUX PA3NUYHbIX YCIOBUAX, HE MOXET ObITb 0au-
HaKOBbIM, U M3TOTOBUTEND, U NOTPEOUTEND AOMKHBLI CONACOBLIBATL 3HAYEHUE, NOANEXALLEE UCNONb30BAHMIO
NPy NPUEMO-CAATOYHBIX UCTILITAHUSIX, HA OCHOBE PE3yNnLTaTOB NEPUOAUYECKUX UCTILITAHUN.

[na caBOEHHLIX peakTOPOB MPU NEPUOAUYECKUX UCTILITAHMSAX U3MEPEHME B3aUMHON UHAYKTUBHOCTU
cneayet npoeoauTb nNo FOCT 14794.

11.3.6.1 N3mepeHue Ha peakTopax NepeMEHHOro Toka u peakropax npeotpasosarenem

11.3.6.1.1 lNepnogunyeckne UCnbiTaHus

PeakTop AOMmMKeH NUTaTLCS OT MCTOYHUKA NEPEMEHHOrO TOKa Npy HOMUHANbHON YaCTOTE; KPUBLIE CO-
NPOTUBNEHUS UMW UHAYKTUBHOCTM AOMKHbI ObiTh rpaduyecknm nocTpoeHbl B BuAe (PYHKUMU TOKA BO BCEM
AnanasoHe ucnonb3oBaHus peakropa. o TpeboBaHuIo NOTpeduTeNs KPMBAs HACLILEHUS A0SMKHA ObITb CO-
rmacoeaHa Mexay notpedurenem u M3rotToBUTENEM 0 3anycka B CEpUIHOE NPOU3BOACTEO.

[nsa peaktopoB 6e3 cepaeyHuKa UCNbITaHUe crieayet NPOBOAUTL MPU HOMUHANBHOM TOKE.

Onsa peakTtopoB npeobpasoBaTenein MOXeT noTpeboBaTbCa onpeaeneHne koadhduumueHTa cBa3n e co-
omeemcmesuu ¢ FOCT 14794.

11.3.6.1.2 Mpuemo-caaToyHble NCNbITaHUSA

ConpoTuBneHne nNpu NEPEMEHHOM TOKE CMEAYET U3MEPATh NMPU HOMUHANbHBIX YacTOTe U TOKE.

11.3.6.2 N3amepeHue Ha peakTopax NOCTOSHHOTO TOKa

11.3.6.2.1 MNepnogunyeckne UcnbiTaHUs

KpvBble nepexogHoi MHAYKTMBHOCTU (CM. 3.9) A0IKHbI BbITb rpacuyeckn NocTpoeHsl B BUAE pyHKUMM
TOKa BO BCEM AMana3oHe MCNoneL30BaHNUA peaktopa. Mo TpeboBaHuio NoTpebuTens KpUBas HaCkILLEHNUS JOIDK-
Ha ObITb CormacosaHa mexay notpebutenem u M3rotTosuTeENeM 4O 3anycka B cepuitHoe NPOU3BOACTBO.

Ha peakTtope, ycnewwHo npoweaLem UCnbITaHUe, CONPOTUBMNEHUE U UHAYKTUBHOCTb AOMKHbI ObITh 3a-
perucTpupoBaHsl NPYM NEPEMEHHOM TOKE Ha COrMacoBaHHON NPOMBILLNIEHHO YacToTe AN HECKONbKMX 3HaYe-
HWUIA TOKA, NPU KOTOPbIX HANPSXKEHWE HE MOXET AOCTUraTb OMAacCHbIX 3Ha4YeHuin. MNotpebutens 1 M3roToBUTENb
[JOIMKHBI COrnIacoBaTh BbIGOP 0HOI ONPEAENeHHON TOYKM HA KPUBOK NONIHOIO CONPOTUBIIEHNA/TOKA; 3Ta TOUKa
JomkHa BObITb NPUHATA B kKadecTBe 6a30BOM 418 NOCNEAYIOLMX NPUEMO-CAATOUHbIX UCMbITAHWIA.

11.3.6.2.2 MNpuemMo-caaTodHble UCTIbITAHUA

MonHoe conpoTuBREHUE Npu NEPEMEHHOM TOKE Ha COrMacoOBaHHOW 4acToTe CreayeT M3MepsaTb Mnpu
TOKe, COOTBETCTBYOLLEM 6A30BON TOUKE, onpeaeneHHon B 11.3.6.2.1.

11.3.6.3 N3amepeHuna Ha peakTopax NynbCUPYHOLLEro Toka

11.3.6.3.1 Mepuoaunyeckue ncnbITaHUA

KpvBylO MHOYKTUBHOCTHM CrieayeT onpeaensTh B BUAE (PyHKLMKU TOKa BO BCEM NpefyCMOTPEHHOM pabo-
yeM guanasoHe. MHAYKTUBHOCTL peakTopoB 6€3 cepaevHnKa pacCHUTLIBAIOT N0 peakTUBHOMY COMpPOTUBIE-
HWIO, M3MEPEHHOMY NPU NepeMeHHOM TOKE MPOMbILLIIEHHOW YaCTOTbl.

B cniyvae peakTtopa C >kenesHbiM cepae4HUKOM METOS U3MEPEHUS MHAYKTUBHOCTW AOSHKEH YYUTbIBATb
NyNbCUPYIOLLMIA TOK, HaKNaablBaeMblii HA MOCTOSAHHbIN TOK. MeToa AoMmkeH ObITh COrMacoBaH Mexay Nnonb30-
BaTenem u U3roToBuTENeMm.

MamepeHuss UHAYKTUBHOCTM CrieayeT NpUBOAUTL B BUAE CPeAHeapudMETUHECKOro 3HAYEHUA NyNbCUpy-
IOLLEro ToKa no BCen 06nactu NPUMEHEHUS peakTopa.

Ha peakTope, ycnewHo npoliejLuem ucnbiTaHue, NosIHoe CONPOTUBNEHNE U MHAYKTUBHOCTbL NPU Nepe-
MEHHOM TOKEe Ha COrnacoBaHHOWN NMPOMbILLIIEHHOW YaCcTOTe AOMKHbI ObITb M3MEpPEHbI AN Pa3nUYHbIX 3Haye-
HWI TOKA, NPU KOTOPbIX HANpPs>KeHWe He MOXKET AOCTUraTb OMaCHbIX 3HAYEHUIA.
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MoTpebutene W W3roTOBUTENb JOMXKHbI COrnacoBarb BbIGOP ONpeaeneHHONn TOYKM Ha KPUBOW MOMHOTO
COMPOTUBNEHUA/TOKA; 9Ta TOYKA AOMKHA ObITb NPMHATA B Ka4ecTBe 6a30BOI ANs nocneayoLwmx npuemo-caa-
TOYHbIX UCMbITaHWIA. Mo TpeGoBaHuo nNoTpedbuTena KPUBas HaCbILEHUA OOIDKHA ObiTe COrmacoBaHa Mexay
norpebutenem n U3roToBMTENEM A0 3anycka B CEPUNHOE NPOU3BOACTBO.

11.3.6.3.2 Npuremo-caaToyHbI€ UCnbITaHUA

MonHoe ConpoTUBMEHWE NPU NEPEMEHHOM TOKE Ha COrMacOBaHHOW 4acTOTe Crieayer M3MepsTb npu
TOKe, COOTBETCTBYIOLLEM §a30BOI TOUKE, onpeaeneHHol B 11.3.6.3.1.

11.3.7 UcnbiTaHue Ha HarpeB

McnbiTaHne Ha HarpeB CrieayeT BbIMOMNHATL B COOTBETCTBUM € TOCT 9219 un Tpe6oBaHMSAMM, YKA3aHHbI-
MU HUXE.

McnbiTaHue Ha HarpeB peakTopa cneayer NPOBOAUTL NPU TOKE, SKBUBANEHTHOM YCTaHOBIIEHHOMY B 11.3.5.

PeakTop gomkeH ObiTb pasMeLleH B YCNOBUAX, SKBUBAMEHTHbIX YCIOBUAM 3KCMIyaTauun XenesHoao-
PO>HOTO MOABWXHOTO COCTaBA.

[na peakTopoB, NPUHYAUTENBHO OXNAXAAEeMbIX BO3AYXOM, UCTILITAHMA CNEAYEeT NPOBOAUTL NPU yCTa-
HOBITEHHOM pacxoae Bo3ayxa (U CKOpocTu noToka) (cMm. mabnuyy 1a).

B TeyeHue uCnbITaHUA NPEBbILLEHME TEMNEPATYPbI PA3MMYHBIX YaCTel peakTopa He AO/MKHO NpEeBbl-
LaTh NPeAenbHbIX 3HAYEHUN, YKadaHHbIX B Tabnuue 3.

McnbiTaHna Ha Harpes peakTopoB, KOTOPbIE HEBO3MOXHO OTCOEAUHUTL OT TpaHcdopmaropa, cneayer
npoBoAnTL B cooTBeTcTBuM ¢ 11.2.10.

MpumMmeyvyaHne — [nsA peakTopos, paboTaloWwux Ha HECUHYCOUAaMNBHOM NEpPeMEeHHOM TOKe UMK NyNbCUpyio-
LLieM TOKe, MOXET BO3HWKaTb 3aTpyAHeHWe B OLieHKe SKBMBAIIEHTHOro TOKa C yY4ETOM NOTepb, NO3ITOMY pPeKOMeHAYyeTcA
npoBeAeHWe UCCIeAoBaTENLCKOro UCMLITaHUSA C (OpMaMm BOMH Toka, BrinakuMm K hopMam BOMH NpYW KCnyaTauuu.

11.3.8 McnbiTaHUs 3neKTPUYECKONW NPOYHOCTU U3ONALMN

McnbiTaHna anekTpuyeckon NPOYHOCTU U30MNALMU Ha peakTopax HOBbIX BUAOB CNeayeT NPOBOAUTL HA
npeanpuATUM-U3roTOBMTENE NPU KOMHAaTHOW TemnepaType. PeakTopbl AOMKHbBI ObiTb OCHALLEHbI LUTATHLIMK
JOMOSNHUTENbHLIMW YCTPONCTBAMM, KOTOPbIE MOTYT NOBAUATL HA UCNbITAHNE.

McnbiTaHnsa Ha NPOYHOCTL M3OMNALMKM BKNIOYAIOT B cebs:

- UCNbITAHWE HA CTOWKOCTb K HAMPSHXKEHUIO MexXAy BbiBogamm (cm. 11.3.8.1);

- UCMNbITAHWE HA CTOWKOCTb K HAMPSXXEHUIO NPOMbILLINIEHHOM YacToThbl (cM. 11.3.8.2);

- UCNbITAHWE HA CTOWKOCTb K UMNYNbCHOMY HanpshkeHuio (cm. 11.3.8.3).

11.3.8.1 UcnbiTaHWe Ha CTOMKOCTb K HAaNPSHKEHUIO MEXAY BbIBOAAMU

OCHOBHas Lenb UCTbITAHUA — MPOBEPKA U3ONALMU MEXAY BUTKAMM, KAaTYLUKAMU U BCEMU BbIBOAAMM
0OMOTOK.

McnbiTaHne cneayetr NpoBoAUTL HA peakTopax, KOTOPble MOTYT MOABEPrarbCa HanpshkeHussiM npobos
U30MALMK MeXAY BbIBOAAMU NPU HOPMASILHOM JKCMyaTauum Unu B yCroBUsiX OTKa3sa.

B TeueHue ucnoitaHus 6ak 1 0OMOTKM, HEe NoABepPraemble UCNbITAHMIO, AOIMKHbI ObliTb COEAUHEHDI, Kak
npu aKcnnyarauum.

lMukoBOE 3HA4YEeHUE UCNLITATENLHOIO HANPSDKEHUS JOIDKHO ObITb PABHO YABOEHHLIM 3HAYE€HUSIM, NMpU-
BeZleHHbIM B Tabnuuax 7 v 8. Bropyio rpacdy Tabnuupbl 8 He npumeHsiior. UcnbiTaHme NpoBOASAT C NOMOLLbIO
NPUNOKEHUS1 MeXAY BbIBOAAMW OHOTO UMIYIbCA HANPSDKEHUS,, BPEMSI MOBbILLEHUS KOTOPOTO [OMMKHO ObiTb
[OCTaTO4HO NPOAOIHKUTENbHBLIM, C TEM YTOObI 1aTb BO3MOXHOCTb PABHOMEPHO pacnpeAenuTb HanpshkeHue
no obmMoTke (N0 CornaLleHnio Mexay M3rotToBuTerieM n NnoTpeduTenem ucnbiTaHue MOXHO NPOBOAUTL NOCpea-
CTBOM MPUIOXKEHUA NEPEMEHHOTO HAMPSDKEHUS, YACTOTY KOTOPOro crieayeT BbiIOMpaTb Takom, YToObl UCNbITA-
TeMbHbIA TOK HE NPeBbIWan CBOEro HOMUHAsBLHOIO 3Ha4YeHus B 1,2 pasa).

11.3.8.2 NcnbiTaHue Ha CTOWKOCTb K HaNPSHKEHUIO MPOMBILLMEHHON YaCTOTbl

McnbiTatensHoe HanpseHue cneayeT NpUKNaabiBath B TE4eHUE 1 MUH Mexay oOMoTkon(amu) u 3em-
nen, a 3arem Mexay oTaenbHbIMU 0OMOTKaMU NpU HanUuum.

McnbiTatenbHoe HanpshkeHue JOIKHO ObiTb NepeMeHHbIM, ¢ POPMON BOSMHbLI, MO BO3MOXHOCTU 6nn3-
KO K CMHycouaanbHoNi, u 4actoroil ot 50 ao 100 Ny. Ero cpegHekBagpaTuyeckoe 3HaueHue BbIGUpAIOT U3
Tabnuy 6 U 7 ¢ y4eTOM TOro, YTO B Crlyyae ABOMHOM U3OMNSALMK KaXaas U30MAUMUA A0HKHA BbIAEPXUBATL YNo-
MSIHYTOE BbILLE 3Ha4YeHne HanpshkeHus. Bropyio rpady Tabnuubl 7 HE NPUMEHSIOT.

Ecnu peakTop BKOYEH B LENb BbINPAMUTENLHOTO 060py10BaHMS, B KOTOPOM NOTEHLMANbI OTHOCUTENb-
HO 3emMnuU MOTYT JOCTUraTb BbICOKUX 3HAYEHUI NPU HEMCNPABHOCTU (AHOAHbIE PEaKTOPLI UMK CrnaxusBaiowme
peakTopsbl), TO onpeaeneHue Gonee BbICOKOTO UCMLITATENBHOIO HANPsXKEHUA, NOANEXALLEro NPUSOXEHWIO,
cneayet nposoauTb no NOCT 33323.
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McnbiTaTenbHble HanpsXXeHWSA PeakTopoB, BKIIOYEHHbIX B LiENb BbICOKOTO HanpshKeHWs ogHodasHoro
YKENE3HO0POXHOIO NOABMXKHOMO COCTaBa, AOSKHbI ObITh YCTAHOBMNEHLI MO COrMaLleHnio Mexay notpebute-
nem ¥ M3roToBUTENEM.

11.3.8.3 AcnbiTaHue Ha CTOMKOCTb K MMMNYSIbCHOMY HanpPsiKeHUIo

McnbiTaHe NPUMEHSIOT TOSbKO AN PeakTopoB, KOTOPbIE HENOCPEACTBEHHO NOACOEAUHEHbI K NOABEC-
HOWM KOHTaKTHOWM CeTW. MIMnynbCHOe HanpsbhkeHwe crneayeT NpuKknagbiBaTb K BbIBOAY PeakTopa CO CTOPOHbI
KOHTAKTHON CETH.

[na peakTopoB, NOACOEANHAEMbIX K CETU NEPEMEHHOTO TOKA, UCMbITAHMS CefYET NPOBOAUTL CO CTaH-
AapTHON hOPMOIA BOMHbI MMMYMbCHOMO HANPs>KEHMA MOMHON ANUTENLHOCTU B 1,2/50 MKC; aMnnuTyaHoe 3Ha-
YeHue NPUKNaabIBAEMOTO HAMPSXKEHUSI AOIMKHO COOTBETCTBOBATL 3HAYEHMIO, YCTAaHOBNEHHOMY B Tabnuue 7a.

[nsa peakTopoB, NOACOEAUHAEMbIX K CETU NOCTOSIHHOTO TOKa, UCMbITaHUe creayeT NPoBoAWTL MO corna-
LLUEHMIO MexXxay noTpebutenem u usrotosutenem. NMMKoBoe 3HaYEHME NPUKIAAbIBAEMOTO HANPSHKEHNA JOSDKHO
YUYUTbIBATb XapakTEPUCTUKN Pa3pAaHUKOB AN 3aLUMTbl OT NEPEHANPAXKEHUIA NPU UX HANUYUN.

McnbiTaHue Takke MOXET ObITb MPUMEHEHO MO COIMAaLLEHUI0 MexXay noTpedutenemM U U3roToBUTENEM
[Nsi peakToOpOB MOCTOSAHHOIO TOKa, NOACOEANHEHHbIX K KOHTAKTHOMY penbay.

Metoa npoBeaeHusa ucnoitaHunii no FOCT 22756 cneagyet BbiOUpaTh MO COMMAaLLEHUI0 Mexay noTpedu-
Ternem v M3roTOBUTENEM.

11.3.9 NcnbiTaHUsA HA CTOMKOCTb K MEXaHUYECKUM BHEWHUM BO3AEeUCTBYIOIWMUM (hakTopam

McnbITaHUss Ha CTOMKOCTb K MEXaHUWYECKMM BHELUHUM BO3AEWCTBYIOLLMM dakTtopaMm — Mo
rocr 16962.2.

McnbiTaHua Ha paGoToCNOCOBHOCTL TPeBYIOTCA TONBLKO ANSA ABUXKYLUMXCS YacTeu, CBA3aHHbIX C peak-
TOPOM.

MocnenoBaTensHOCTb U KOHKPETHLIE METOAbl UCTMbLITAHWI YCTAHABIUBAIOT B TEXHUYECKUX YCNOBUSX
Ha peakTop.

MpoBepKM TEXHUYECKMX XapakKTEPUCTUK, MOANEXALME NMOBTOPEHUIO NOCAE UCTLITAHUA HA YCTOWYU-
BOCTb K MEXaHWYECKUM BHELLUHUM BO3AEHCTBYIOLMM (hbakTopam, eCrin MHOE HEe COrnacoBaHO MexXay noTpe-
ouTenem u M3roToBUTENEM, AOJDKHbI BKIOYATL B Ce08:

a) usMepeHue UHAYKTUBHOCTH;

b) ncnbiraHne Ha CTOMKOCTb K HANPSXKEHUIO NPOMbILLNEHHOW YaCTOTbI.

Ecnu pe3ynbraTbl UCNbITAHWIA MO MEPEYNCIIEHUIO A) OTAUYAIOTCA MEHEEe YeM Ha 2 % OTHOCUTENbLHO
3HaYeHUIN, N3MEPEHHBIX B XO4€ NEePBOHAYanbHbIX UCNLITAHUA, TO PEAKTOP CYUTAIOT BbIAEPKABLUUM UCTIbI-
TaHWSA Ha CTOMKOCTb K MEXaHMYECKMM BHELLUHUM BO3AeNCTBYIOWMUM dakTopam. [ns MCMbITAHMA N0 Nepeyunc-
NeHuio b) ncnbiTatenbHOE HaNPsXeHUe AOMKHO COCTaBNATb 75 % 3HA4YeHUN, UCNONb3yEeMbIX NPKU NEPBOHA-
YasnbHOM MCMNbITAHWK, U HE AOMKHO NPUBOAUTL K NPO6OI0 n3onsauum.

MpnumevyaHue — Cwm. [B.12 (npunoxenue OB).
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MpunoxeHue A
(pekomeHayemoe)

MepeyeHb pa3nenos, NOAPA3AenoB U NYHKTOB, MO KOTOPbIM LIeNeCOo06pasHo COrfalieHue Mexay

noTpe6uTeniemM n U3roTOBUTENEM UIM NpeaocTaBrieHMe JONOSTHUTENbHON MHOPMaLIUK UK
TEXHUYECKUX YCITIOBUI NOTPEOUTENEM UMM U3FOTOBUTENEM

MpuMmeyaHune — Hymepauus, npuBegeHHas B A.1—A.3, 0THOCUTCA K COOTBETCTBYIOLLUM pasfenam, nogpas-

aenaM U NyHKTaMm HacToAllero ctaHgapTa.

A.1 TMyHKTbI, ABNSAOWMECH NPeAMETOM COrMalleHUsl Mexay notpebutenem U U3rotoBuTENneM
TpaHchopmamopb! U peakmopbl!

1 PacwupeHve obnactu npuMeHeHus cTaHaapTa.

1 CneuwarnkeHble YCNoBUA SKCnnyaTauun 1 BO3MOXHbLIE COOTBETCTBYHOLLUE UCTILITAHUS.

6.1 HoMWHanbHoe HanpsKeHne co CTOPOHBI KOHTAKTHON CeTy.

9.2 Tabnuua 3. MpuMeyvyaHune — Bonee Boicokne Npeaensl NpeBbILLEHNA TeMnepaTypsbl.

9.2 Tabnuya 3. BeiGop knacca paboyero pexuma.

9.2 PacnonoxeHue TEpPMOMETPOB A58 KOHTPONSA NPW UCMbITAHUU Ha Harpes.

11.1.2 3amMeHa NPUEeMO-CAATOUHbIX UCTIbITAHUIA BEIGOPOYHEIM KOHTPOMNEM.

11.1.4 WccnegoBaTenbCkue UCNbITAHUA U UX BIIUSHUE.

TpaHcghopmamope!

11.2.1 McnblTaHUs peakTopa, UCMofb3yeMoro Ans nepexoja Mexay nosvuusamMu nepekntovaTens oTBeTBEHUN.
11.2.2 Tabnvua 5. Jonyck Ha HanpsbKeHne KOPOTKOro 3aMblKaHUA OTBETBMEHWIA, KPOME OCHOBHOIO OTBETBIIEHUSA.
11.2.7 KomBuHauum nap oBMOTOK, Ha KOTOPLIX CreAYEeT U3MEPATL HanpshKeHne KOPOTKOro 3aMblKaHus.

11.2.7 JononHuTenkeHble U3MEePEeHUs KOPOTKOro 3amblKaHUs.

11.2.11 KoHdpurypauum ans npoBefeHns UCnblTaHUin aNeKTpu4eckoin NPOYHOCTU U30NALMM.

11.2.11 Tabnuya 7a. MpumeyaHune — [1oBbILLUEHHbIE HANPKEHWUSA ANA UCMBITAHWA SNEKTPUYMECKOA NPOYHOCTH

u3onaLum.

11.2.11.2 3HayeHWe HanpsKeHWss 0BMOTOK, MOCTOSAHHO He 3a3eMMEHHbIX B TpaHcdopmMaTope.

11.2.12 NcnbiTaHne KOpOTKOro 3aMblKaHus.

Peakmopsb!

11.3.6.2.1 Bribop 623080 TOUMKU Ha KPUBOMW MOSIHOrO CONPOTUBIIEHUSI peaKTOPOB MOCTOSHHOIO TOKA.

11.3.6.3.1 MeTog M3aMepeHUs MHOYKTUBHOCTU Ha peakTopax C Xene3HbiM cepgeqHUKOM Mpu MyfibCUPYIOLLEM TOKe.
11.3.6.3.1 Bribop 623080 TOMKU Ha KPUBOM MNOMHOrO CONPOTUBNEHUS peakToOpOB MySLCUPYHIOLLIEro TOKa.

11.3.8.2 UcnbiTaHus Ha CTOMKOCTb K HanpsKeHWAM NPOMBILLITEHHOR YacToThl peakTopoB, BKITHOUMEHHLIX B LiENW Bbl-

COKOro HanpAeHuA.

11.3.8.3 McnbiTaHus Ha CTOMKOCTb K UMMYNbCHBIM HANPSKEHUSAM peakTopoB, NOACOeAUHEHHbIX K NOABECHON KOH-

TaKTHON CETU MOCTOAHHOIO TOKa.

11.3.8.3 UcnbiTaHuss Ha CTOWKOCTb K UMMYNbCHLIM HanNpspKeHUsIM peakTopoB, MOACOEAMHEHHLIX K KOHTAKTHOMY

penkcy NoCToAHHOro ToOKa.

12.3.8.3 MeTog npoBefeHUa UCMbITaHWA HA CTONKOCTL PeaKTOPOB K MMMNYSBCHLIM Hanps»KEeHNAM.

A.2 NHpopmauus, nognexallas npeaocTaBneHuio Nnotpeburenem M3rortoBuTenio

TpaHcchopmamopkl U peakmopbl

1 TemnepaTypa nocTynatoLero Bosgyxa.

2 lMapaMeTpbl KMMMaTUYECKUX BHELWHUX BO3AENCTBYIOWUX (DaKTOPOB.

8.1.3 Pacxog vunu ckopocTb Bo3gyxa.

TpaHcdopmaTopel

11.2.12 MakcumarnbHoe 3Ha4YeHne MOWHOCTU KOPOTKOro 3aMblkaHusl, MpUMEHUMOoe NS Xerne3HoQOopPOoXHOro nog-

BUXXHOIo cocTaBa.
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Peaxmopsbl
3.8 HomuHarbHble HanpskeHWs uenu.

A.3 VNHdopmauusa, noanexaiwan npeaocTaBneHuio M3rotoBUTeneM norpedurenio

TpaHcgbopmamopbl U peakmopbi
[lapaHTUA 3HaveHuin
9.2 Knacc HarpeBOCTOWKOCTU U3ONALNOHHBIX MaTepuanos.

Peakmopsb!
3.3.4 HoMuHanbHble 3Ha4eHNA U YCNOBUA 3KCNNyaTaLMn peakTopoB.



FOCT 33324—2015

MNpunoxenue A
(cnpaBoyHoe)

CBezieHusi O COOTBETCTBUM MEXIOCYAAPCTBEHHbIX CTaHAAPTOB
CChLITOYHBLIM MEeXAYHAPOAHBIM CTaHAApTaM

Tabnuya OA1

CTPYKTYpPHBIA 3neMeHT O6o3sHaYeHWe U HaMeHoBaHWe MeXrocyaapcTBeHHOro cTaHaapTa
Paspen 2 Cchinka Ha IEC 60076-1:1993 «TpaHcopmaTopkl cunosele. Yactb 1. ObLyme nonoxe-
HopMaTuBHbIE CCbINKM HUSI» 3aMeHeHa coblnkolt Ha TOCT 3484.1—88") «TpaHcdopmaTope! curosbie. MeToap!

3rEeKTPOMarHUTHBIX UCMBITaHW Ay,

Ccbinka Ha IEC 60076-2:1993 «TpaHcdopmaTopsl cunoBele. YacTk 1. MoBbILeHNe TeM-
NepaTypbl» 3aMeHeHa ccbinkoii Ha TOCT 3484.2—88") «TpaHcdhopmaTopsl cunosele. Wc-
NbITAHUSA Ha HarpeBy.

Ccbinka Ha IEC 60085:2004 «3nekTpudeckas usonauua. Knaccudmkaums no tepmu-
YecKMM MpU3HaKaMm» 3aMeHeHa cchinkoil Ha TOCT 8865—93 (IEC 85—84)" «Cucremsl
arekTpuyeckoi usonsayuMu. OueHka HarpeBOCTOMKOCTM U KaccudukaLus».

Cchbinka Ha IEC 60077-1:1999 «OnekTpoobopyAoBaHWe Xene3sHOLOPOXHOro MOABUXK-
Horo cocTaBa. YacTb 1. Obwue ycrnoBus skcnnyatauun W oblime npaBua» 3ameHeHa
cebinkoi Ha FTOCT 9219—88") «Annapatsl snekTpudeckue Tarossle. OBLe TeXHUYECKUE
TpeboBaHUs».

Ccbinka Ha IEC 80076-1:1993 «TpaHcdopmaTopbl cunosblie. Yactb 1. Obwue nonoxe-
HUsI» 3aMeHeHa cebinkoii Ha TOCT 30830—2002 (IEC 60076-1—93)2 «TpaHcdopmaTopei
cunosble. YacTb 1. OBLLMe NoMoXeHUsy.

1) CteneHb cootBeTcTBUS — NEQ.
2) CteneHb cooTBeTCTBUS — MOD.
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Mpunoxenue b
(o6sa3aTenbHoe)

[ononHuTtenbHble TpeGoBaHUA K TPAHC(POPMATOPAM U PEaKTOPaM XeNne3HOAOPOXHOIO NOABWKHOIO
cocTaBa

(OTn TpeboBaHWA ABNAIOTCA A[ONOMHUTENBbHLIMWM OTHOCUTENBHO TpeboBaHWN MeXAYHapO4HOro craHAapTa
IEC 60310:2004 1 npuBefeHbl AN y4eTa OCHOBOMONaralowmx cTaHAapToB, ycTaHaBnmBatowux TpeboeaHmns B 4acTu Ha-

HEeCEeHMA MapKMPOBKWU U NPOBEAEHUS UCNBITAHWIA, BKIIOYast UCNbITaHWSA Ha CTOWKOCTb K KITMMaTU4eCKUM BHELLHUM BO3/eil-
CTBYIOLUM chakTopam.)

HB.1 TexHnyeckune TpeboBaHus

IB.1.1 Cnocobbl HaHECEHUS1 MApKUPOBKU, KAYECTBO €€ HaHECEHNSA U METOALI KOHTPOMA KayecTBa MapKUpOBKU Ha
3aBofckux Tabnumukax — no MOCT 18620.

[Bb.1.2 Ha 3aBogckux Tabnuukax TpaHcdopmaTopa U peaktopa AomkeH BbITh yKasaH 3HaK o6palleHUs Ha pbiHKe.

[b.1.3 OnekTpu4eckan NpOYHOCTb BLIBOJOB PEaKTOpPOB OTHOCUTESIbHO 3a3eMITEHHON0 OCHOBaHUA W Uenew ynpas-
NeHnA, a Takke Mexay BbiBoAaMMu (MPU OTCYTCTBUM B KOHCTPYKUMWU JyroracUTenbHOW Kamepbl Ans TpaHcdopmaTopa)

JOMKHa B CYXOM U YNCTOM COCTOSIHUM BbiepKUBaTb BO3geNCTBUE UMNYNbCOB HanpsixeHus ¢ opmMoii BonHbl 1,2/50 mke
W aMNNUTYAoW, ykasaHHo B Tabnuyax 6.1 u [B.2.

Ta6nwuya [OB6.1 — HopMmupyemoe BbiiepXuBaeMoe WMNYNbCHOE HanpshXeHWe Ansi peakTopoB, He COeAWUHEHHBIX He-
MOCPefCTBEHHO C KOHTAKTHLIM MPOBOAOM

PacuyeTHoe HanpsaxeHWe nsonaumu (SQJQJEK'I:MBHOE 3HaYeHue BbigepXMBaEMOE UMMYNILCHOE HanpsiXeHHe 1,2/50 MKC, KB
nepeMeHHOro ToKa Uru NoCTOSHHbLIA TOK), B
Ho 1200 8
OT1 1200 » 1600 BKitou. 10
CB.1600 » 2300 » 12
» 2300 » 3000 » 15
» 3000 » 3700 » 18
» 3700 » 4800 » 25
» 4800 » 10000 » 40
MpumevyaHne — pKu OTCYTCTBMU [ @HHLIX MO pacYETHOMY HanpsXKEHUIO U30NSLUK 3a ero 3Ha4YeHne nNpu-
HWMatoT Hanbonbluee paboyee HanpskeHWe 3aLlUTHOrO BhIKMoYaTens.

Tabnuya [OB.2 — Hopmupyemoe BbiaepxmBaeMoe UMMYSILCHOE HaNpsPKEHWe ANsi peaKkTopoB, COEAMHEHHBLIX HeMo-
CPefCTBEHHO € KOHTaKTHBIM NPOBOAOM

BblaepxusaemMoe uMnynbcHoe HanpsxkeHue 1,2/50 MKc, KB
HomuransHoe ANA peakTopoB, NpefHa3HaYeHHbIX A58 paboTbl B NS peakTopoB, NpefHa3HavYeHHbIX 4518 paboTbl B
Ha"p;'”(?"""e B Lensax ¢ yCTaHOBIEHHbIMK annapaTtamy 3aluTbl oT | Uensx 6e3 ycTaHOBMEHHbIX annapaToB 3alyuThl OT
B KOHTaKTHOW CeTH, nepeHanpsaxXeHWn (cteneHb orpaHUYEHUA NepeHa- nepeHanpsXeHWi (CTeneHb orpaHNYeHNs nepeHa-
npspkeHuit OV3) npsxeHu OV4)
3000
25 40
NOCTOAHHOIO TOKa
25000
125 170
nepeMeHHOro Toka

0b.1.4 OnekTpudeckasa n3onauua peakTopoB C fyroracuTerisHelMW KaMepamMn Ha HOMUHaNbHoe HanpsxeHue 3 kB
N HWXe JOMKHA BbiAEPXWBaTL B Teé4eHWe 1 MUH BO3AEeHCTBUE UCMbITATENBHOrO HanpskeHua YactoToi 50 My, npunoxeH-
HOro Mexay BbiBOAAMU peakTopa, 3HadeHuem 2,2U,, .. + 1500 B (U,,,,, — HOMUHanNbHOE HanpsiXeHne peakTopa).

06.1.5 OnuHa nyTU yTeYKn aNeKTPUYECKON N30NALMUM JAoNKHA BbiTb HE MeHee:

750 MM AN peakTopoB, NpeAHa3HayYeHHbIX AN HapY>KHOW YCTaHOBKM, HA HOMUHanNbHOe HanpsbkeHue 25 kB nepe-
MEHHOro TOKa,

40 MM Ha KaXAbli KWNOBONLT PaCYETHOIO HaMPSPKEHWA U3ONALMKU ANA peakTopoB, NpeAHa3HauYeHHbIX ANA HapyX-
HOW YCTaHOBKM, Ha HOMWHaNbHOE HanpsXeHue 3 KB U HUXe;

25 MM Ha KaxAbliA KWNOBONLT pacYETHOIrO HaMNpsHKEHNA U3ONALMK ANA peakTopoB, NpegHasHa4YeHHbIX ANA BHYTPEH-
Hel YyCTaHOBKMW, Ha HOMUHaNbHOE HanpsixkeHue 3 KB u Huxe.
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MpumevyaHune —pn OTCYTCTBUU AAHHBLIX MO PACYETHOMY HAMNPSKEHUIO U3ONALMK 3a €ro 3Ha4eHUe NpuHuma-
toT HanbonbLluee pa6oqee HanpsaXeHne 3allMTHOro BelKntoYaTena.

[B.1.6 Tpu ucnelTaHWM 06MOTOK peakTopa TOKOM KOPOTKOro 3aMblKaHUsi HOPMUPOBaHHbIX 3HAa4YeHUs U AIIUTENbHO-
CTW, YCT@HOBMNEHHBIX U3rOTOBUTENEM, HE JOMKHO MPOUCXOANTL MeXaHWYeckux AedopMaLinii 0BMOTOK, CHKaFOLLMX NPpoY-
HOCTb MX MEXBWUTKOBOW W/UN KOPMYCHOMN N30MALMK, MPU 3TOM:

- ANs peaKkTopoB, HEMNOCPefCTBEHHO MOAKMHOHYEHHbBIX K TOKOMPUEMHUKY JKEMe3HO40POXHOro NofABUXHOMO cocTaBa
MOCTOSHHOIO TOKa C HOMWHarbHLIM HanpsbkeHnem 3 kB, ¢ akTMBHBIM compoTvBneHnem He Sonee 20 MOM, amnnuTyga
TOKa KOPOTKOro 3aMblKaHWUA JOMKHa COCTaBNATL He MeHee 10 KA npu ANUTENBHOCTU NPOoTeKaHUs (N0 OCHOBaHUIO) He Me-
Hee 50 mc. INpu akTUBHOM COMPOTMBIIeHUN peakTopa Gonee 20 MOM aMNNUTYAa TOKa KOPOTKOTO 3aMblKaHUsi MOXET BbITb
yMeHbLUeHa [0 8 KA,

- NS peakTopoB NEPEeMEHHOro ToKa, HenoCcpPeACTBEHHO MOAKNHOYEHHBIX K TOKOMPUEMHUKY Xerne3HO[0pOXHOMo Noj-
BUXHOTO COCTaBa NepeMeHHOro Toka ¢ HOMUHanbHLIM HanpsbkeHneM 25 KB, sHa4YeH1e ToKa KOpPOTKOro 3amblkaHus 1, 4, KA,
BbIMUCIAOT Mo opMyrie

25
]K.3 = F, (,D,51)
P
rAe Z, — NOMHOe COMpOTUBIEHNE UCTILITYeMOro peakTopa.
B aToM criydae ANUTENbHOCTL NPOTeKaHWs ToKa KOPOTKOro 3aMblkaHUA AomkHa cocTasnaTh 0,1 ¢, a 3Ha4YeHue ane-
puofuyecKkol cocTaBnaoLLei B HavanbHbIi MOMEHT — oT MUHyc 90 % o nntoc 100 %.
[B.1.7 TaroBble TpaHchoOpMaTOpbl U peaKkTopbl AOMKHLI YAOBNETBOPATL TPe6oBaHNAM CTONKOCTU K MEXaHUYEeCKUM
BHELUHUM BO3JeiCTBYIOLLMM pakTopaM, ycraHoBneHHbIM B TOCT 17516.1 gnsa rpynnsl MexaHu4eckoro ucnonHenus M.25.

OB.2 Kareropuu ucnbiTaHu

0B.2.1 KpoMe npuemMo-cAaToyHbIX U Nepuofudecknx UCMbITaHWA, NpefycMOTPEeHHBLIX B HAcTosILeM cTaHaapTe,
TpaHcdhopMmaTopbl U peakTopbl Takke NofBepratoT KBannduKauMoHHEIM, TUNOBBIM U CEPTUMUKALMOHHBIM UCTIBITAHUAM.
MeproaNHHOCTb UCTbITaHWIA, Yncno 0bpa3LoB TPaHCHOPMaTOPOB U peakToOpoB, NOABEPraeMbIX UCTIbITaHUAM, U NPOrpaM-
Ma UCnblTaHWi JOMKHEI COOTBETCTBOBATb YCTaHOBMNEHHLIM B TEXHUYECKUX YCNOBUSX Ha TpaHcopMaTopbl U peakTopbl
KOHKPETHbIX BU0B U CEPUIA.

0B.2.2 MNopsagok npoBefeHns KBanudgpuKaLMOHHBIX MCMbITaHWIn — NO HauWOoHarbHBIM CTaHAapTaM U HOpMAaTUBHBIM
AOKYMeHTaM, AeiCTBYIOLUM Ha TepPUTOpUM rocyAapcTs, NPUHABLLMX cTagapT!). MporpaMma KBanngUKaLMOHHBIX UCMbI-
TaHWi JOMKHa BKItoYaTh B ce0s NpuemMo-caaToqHble U NepUogMyeckne UcnbiTaHUA MO HAacTOAWEMY CTaHAapTy, a Takke
UCNbITaHUSA Ha CTOMKOCTb K KNMMaTUYECKUM BHELIHUM Bo3gaeiicTByoWw MM dakTopam no MOCT 16962.1.

O6BbeM UCNbITaHWI U YMCNO TPaHCOPMaTOPOB U PEAKTOPOB, NoABEpraeMbIX TUMOBLIM UCMILITAHUAM, YCTaHaBNUBA-
10T B NporpamMme, yTBepXeHHOW B ycTaHOBNeHHOM nopsgke. CocTaB M 06beM UCNbITaHWiA SOMKHBI GbITb 4OCTAaTOMHBIMU
NS OLEHKU BAUSHNS BHOCUMBIX U3MEHEHUI B KOHCTPYKLIUIO M TEXHONOMMYECKMUIA NpoLEece Ha NnapameTpbl TpaHcdopMaTo-
POB 1 peaKTopoB.

CepTuduKaLmMoHHbIE UCTIBITAHWUS NPOBOAST B 06beme KBanmUKaLMOHHBIX UCNbITAHWIA.

0B.2.3 KeanudukayuoHHbIe UCNbITaHUA NPOBOAAT NPU M3rOTOBNEHUM YCTAHOBOYHON NapTUKN UMW NEPBOIA NPOMBILLI-
TIeHHOIA MapTun B LiENsX OLEHKW rOTOBHOCTH M3rOTOBUTENS K BbIMYCKy 060pyAOBaHUA B YCTaHOBNEHHOM o6bemMe. Yucno
obpasuoB ANs UCnbITaHUiA JOMKHO ObITb HE MEHee ABYX.

Db5.3 TpeboBaHuA K UCNLITAaHMAM TpaHcdopMaTopoB

0B.3.1 N3mepeHue koadppuumeHTta TpaHcpopmayunu no MOCT 3484.1.

[B.3.2 lMNpoBepka rpynnbl coegnHeHns 06MoTok no MOCT 3484.1.

[B6.3.3 N3amepeHue notepb U ToKa xonocToro xoaa no NOCT 3484.1.

0B.3.4 N3mepeHue conpoTUseHus Hynesow nocnegosatenbHocTu no MOCT 3484.1.

[B.3.5 N3mepeHune rapMoHUYECKOro cocTaBa Toka xornocTtoro xoga no FOCT 3484.1.

[0Bb.3.6 N3amepeHUe HanpsXeHUs KOPOTKOro 3amblkaHusi no FOCT 3484.1.

0B.3.7 NUcnbitaHua Ha HarpeB no FTOCT 3484.2.

[b.3.8 UcnblTaHuA anekTpuyeckoil npovHocTu nsonauyum no NOCT 22756.

0B6.3.9 UcnbiTaHne no onpegeneHuto yposHa wyma no MOCT 12.2.024.

[B6.3.10 UcnbiTaHue npobel Macrna U3 6aka — NO HAUMOHanNbHEIM CTaHAapTaM U HOPMAaTUBHLIM AOKYMEHTaM, Ael-
CTBYIOLLIMM Ha TEPPUTOPUM FOCYAapPCTB, MPUHABLINX CTaHAapTS).

[B6.3.11 UcnbiTaHnA Ha CTOMKOCTb K KNMMAaTUYECKUM BHELLHUM Bo3AeiicTBytoWUM dpakTopam — no FOCT 16962.1.

MocnepoBaTenbHOCTb, KOHKPETHLIE METOALI UCNLITAHUIA W NapaMeTpbl, MoAnexXallue nposepke Nocne UCnbITaHn
TpaHcdopmaTopa, yCTaHaBNMUBaKoT B TEXHUYECKUX YCNOBUAX Ha TpaHcdopMaTop.

1) B Poccuiickoii degepauym geiictyet FOCT P 15.201—2000 «Cuctema pa3paboTkn U NOCTAHOBKW NpOAYyKLMHN
Ha npou3ssogcTBo. MpoayKUUA NPOU3BOACTBEHHO-TEXHUYECKOro HasHayeHus. Mopagok pa3paboTkn U NOCTAHOBKU Npo-
AYKUWUM Ha NPOU3BOACTBOY.

) B Poccuiickoii deepaLyn aeiicteyet FOCT P 52719—2007 «TpaHcdhopMaTopsl cunoBble. ObLyne TexHudeckne
yCcnosus».
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Mocrne ucnebiTaHuii Ha CTORKOCTB K KNMMaTtM4eCcKUM BHELWWHUM BO3AeNCTBYIOLLMM pakTopam NpoBepsAloT NapaMeTphl,
noanexatyue NpoBepke no TEXHUIECKMM YCITOBUSIM Ha TpaHcdopmartop.

[6.3.12 MNpu npuemMo-cAaTOMHLIX UCMLITaHUSAX, KPOME UCTIbITaHWA, YCTaHOBNEHHLIX B Tabnuue 4, AomKHbl GbITh
npoBeAeHbl CrieAyloLMe UCTIbITaHWS: NpoBepKa rpynnbl COeAMHEHUss 0BMOTOK, U3MEPEHUE CONPOTUBIEHUA HYNEBON No-
cnefoBaTenbHOCTU, U3MEPEHUe rapMOHUYECKOro cocTaBa TOKa XOrocToro Xofa, UchbiTaHWe No onpeaeneHnio YpoBHA
LyMa, UcnbliTaHue npobel Macna U3 baka.

Ib.3.13 Uccnepoeatensckme ucnbiTaHUA He saBnsiotca obasatensHeiMM. HeobxoauMocTb NpoBefeHUs, cocTas
npoBepsieMbIX XapakTepucTuK, BUALI U METOALI MCCNeAoBaTeNbLCKUX UCNBITaHUIA TPaHCHOPMaToOpOB U peakTopoB ycTa-
HaBIMBAalOTCS U3rOTOBUTENEM UMM MO COrNacoBaHUIO U3roTOBUTENA ¢ NoTpebutenem.

0b.4 Tpe6oBaHUA K UCNBLITAHUSAM PeaKTOpPoB

Ib.4.1 N3mepeHue conpoTueneHnss obmorok — no MOCT 9219.

[B6.4.2 Onpepenenune notepb — no MOCT 9219.

[06.4.3 N3mepeHue uHgykrusHoctn — no NOCT 9219.

[6.4.4 VcnbiTaHua anekTpuyeckoin npoyHocTn usonsauyum — no MOCT 22756.

[6.4.5 VcnblTaHns Ha CTOWKOCTb K KIMMaTUYECKUM BHELLHUM BO3AeicTByoWwuM daktopam — no MOCT 16962.1.

MocnenoBaTenbHOCTb, KOHKPETHLIE METOALI UCTILITAHUIA U MapaMeTpLl, Noanexallme nposepke nocne UcnbITaHUin
TpaHcdgopmaTopa, ycTaHaBNMUBAKOT B TEXHUYECKUX YCITOBUSIX HA PeaKTop.

Mocne ncnbiTaHuii Ha CTOMKOCTb K KNTMMaTu4eCckUM BHELLIHUM BO3AeACTBYIOLMM dakTopaM NpoBEpPSIIOT NapameTpsl,
noanexatyme nNpoBepKe Mo TEXHUYECKUM YCITOBUAM Ha peakTop.

[6.4.6 VcnbiTaHne Ha CTOWKOCTb peaKTopoB K TOKaM KOPOTKOro 3ameikaHnsa — no MOCT 33323.

[B.5 [lokyMeHTbl ANsA NoATBepXaeHUA TpeboBaHNi TEXHUYECKUX perNaMeHTOB U NpaBuna otéopa
06pa3L|,OB AnA noaTrBepXxXaeHusa cooTBeTCcTBUA

[oka3aTenbHbIMA AOKYMEHTaMK ANs NoaTBepXaeHUs TpeboBaHuiA TexHuuYeckoro pernameHTa «O GesonacHocTu
XKene3Hog0poXHOro NoABUXHOIO cocTaBa» U TEXHUYECKOro pernameHTa «O besonacHocTn BbICOKOCKOPOCTHOIO Xerne3Ho-
LLOPOXHOro TpaHcnopTa» SABMAIOTCA NPOTOKONLI NPUEMO-CAATOMHBLIX U NEPUOANYECKUX UCTIBITAHMIA.

McnbiTaHna Ha nogTBepXKAEHWE COOTBETCTBUA peakTopoB NpoBOASAT Ha obpaslax, oTobpaHHLIX METOAOM cryyait-
Horo ot6opa no MOCT 18321. Yucrno o6pa3uos ANs UCNBITAHWIA Ha NOATBEPXAEHWE COOTBETCTBMA peakToOpoB — He MeHee
ABYX.
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MpunoxeHue OB
(cnpaBouHoe)

MonoxeHusa MexayHapoaHoro cranaapra IEC 60310:2004, koTopble NPUMEHEeHbI B HACTOALLEM
cTaHgapTte ¢ moauduKaumen nx cogepxaHua

0B.1 «3 TepMuHbI U onpeaeneHus

[ns uenei HacTosALLero JOKYMeHTa NPUMEHSIOTCA TEPMUHLI U onpeaeneHus, yctaHosneHHsle B IEC 60076 u IEC
60289, a Takxe cneayroLne onpeaeneHnsay.

0B.2 «3.1.1 Knaccucpukauus tTpaHcpopmatopoB

B 3aBMCMMOCTU OT ycTpolicTBa, 06yCNOBNEHHOrO crnocobaMmn perynupoBaHusi Harpy3ku BTOPUYHOTO HanpsbkeHus
TAroBbIX Leneit, TAroBble TpaHcdopmaTopel MOryT BbiTh KnaccuduLMpoBaHb:

- Ha TpaHchopMaTophkl € MOCTOAHHBIM KO3t ULMEHTOM TpaHchopmaLmu,

- Ha TpaHcdopMaTopbl C HU3KOBOSETHEIM OTBETBIIEHNEM;

- Ha TpaHcdopMaTophl C BLICOKOBONETHLIM OTBETBMEHUEM.

3.2 OnpeneneHus, OTHOCALLUMECSH K peakTopaMm

3.2.1 Knaccudukauusa peakropos

B COOTBETCTBUM C UCMOMb3OBAHWEM PeaKTOpbl MOryT GbiTh knaccuduLmMpoBaHb! Kak:

- peakmopbl NePeMEeHH020 mokKa

PeaKkTopbl, KOTOpbIE NPOMNYCKAOT NepeMeHHbIA TOK, HarpuMep NepexoAHbIe peakTopkl, NPUMeHsAeMble Ans nepe-
Xofa Mexgy nosuyuaMun nepekniovaTens oTBETBNEHWA 0B6MOTOK TpaHcdopMaTopa, peakTopbl TOPMO3HbIX Lienei Konmnek-
TOPHBIX ABUraTenei nepeMeHHOro Toka, peakTopbl MOMEXOMNo4aBleHUs U T. 4.

- peakmopbl NTOCMOAHHOE0 MOoKa

PeaKkTopbl, KOTOPLIE NPOMNYCKaKT NOCTOSHHbIA TOK ¢ ManbiMyU UNK HE3HaYUTENbHBIMU KOMNOHEHTaMW NepeMeHHOro
TOKa, HanpuMep UNETPOBLIE PeaKTopbl, MHAYKTVUBHbIE LYHTHI TSroBbIX ABUraTenei, peakTopbl TOPMO3HbIX Leneii ABura-
Tenew NocTOSHHOro ToKa U T. 4.

- peakmopbl NynbCUPyOU,e20 MmoKa

PeakTopbl, KOTOpbIE NPOMYCKAOT MOCTOSAHHEIA TOK CO 3HAYUTENbHON NepPUOAUYECKON NynbcaLluent, HanpuMep crna-
Xnparwjne peaktopbl TArOBbIX ,D,BI/IFaTeJ'IeVI nT A.

peakmopbi npeobpasoeamenel

PeakTopbl, BCTPOEHHLIE B 31IEKTPOHHbBIE CUITOBLIE Npeobpa3oBaTeny ANA KOMMYTaLUWUK, 3aluThl Unu punstTpayumny.

MpuMedaHune — JaHHble nonoxeHus IEC 60310:2004 ucknioveHbl U3 HaCTOAWEro cTaHgapTa, T. K. OCHOBONO-
naratoLue cTaHfapTbl MEXrocy4apCTBEHHOW CUCTEMBI CTaHAAPTU3aLMKN He NpeaycMaTpUBaIOT NpMBeAeHNs Knaccuduka-
LM NPOAYKUMN B TEPMUHOMOTNYECKUX CTaTbsIX.

[B.3 «7.1 UaeHTudpukauusa TpaHcdopmMaTtopoB U peakTOpoB B COOTBETCTBUM CO CMOCOGOM oxnaxaeHus
7.1.1 UpeHTucduumnpyrowme o6o3HaueHUus
TpaHchopmaTopbl U peakTopbl AOMKHEI ObiTe MAEHTUMLMPOBaHbLI B COOTBETCTBUU C MPUMEHSeMbIM Cnocobom

oxnaxzgeHusi. BykBeHHble 0603Ha4YeHUs ANs1 UCTIONbL30BAHUA B COMETAHUN C KaXAbIM CNOCOBOM oxnaxaeHusi NpUBEAEHb!
B Tabnuue 1.

Tabnunya 1 — BykBeHHble 0603HaueHUs1

Bug oxnaxaatoLyeii cpeabl 0O603Ha4eHue

MuHepansHoe Macno unu cUHTETUYECKasi U3oNUpYHoLLas XXUAKOCTb C TOHMKOW BocnnaMeHeHus < 300 °C
CuHTeTUYeCKasn U3omnuMpyloLLas XXMAKOCTb C TOUKOWA BocnnameHeHus > 300 °C

CuHTeTU4ecKasi usonupyioLas XUAKOCTb C TOYKOI BOCMITAMEHEHUS BbILLIE €€ TOYKN KUNEHUA

[a3

Bopa

Bosayx

EcTectBEHHasn
MNpuHyauTensHas (HeHanpasneHHasa LUWpKynauusa macna)
MpuHyauTEnbLHO HanpaBneHHan UMPKyNAUus Macna

oOoTnmZ|»PSO0Orx0

B TpaHcdopMaTopax U peakTopax ¢ NpUHYAMTENBHO HamnpaBMeHHOW LMpkynsauveid Macna onpeferneHHas vacTb
NPUHYAUTENBLHOrO NOTOKa Macna HanpasnNAeTcs Tak, YTobbl NpoxoauTb Yepes 06mMoTkn. OgHaKko HekoTopble 0BMOTKM MO-
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ryT UMeTb HeHanpaBrieHHbI MOTOK Macna, HanpuMep OTAeNbHbIE 0OMOTKN OTBETBMEHUIA, BCNoMoratenbHble 06MOTKN U
cTabunuaupytoLe o6MoTKM.

7.1.2 CtpykTtypa o603HauYeHui

7.1.2.1 TpaHcdopmaTopbl U peakTopbl, 060pyAOBaHHbIe 3aLLUTHON OGONOUYKON

TpaHcdhopMaTopel U peakTopbl AOMKHLI ObITe MAEHTUDULMPOBaHEI 0603Ha4EeHUAMU, COCTOSALLIMMU U3 YeTbipex Byks
LN KaX[oro u3 cnocoboB OXNaXeHNs, HOMUHanNbHbIE XapakTepUCTUKN KOTOPOTro yCTaHABIMBAET U3rOTOBUTENb.

MocneposaTensHOCTL, B KOTOPON 0603Ha4YeHUs AOMKHbI BbITb UCMOMNb30BaHbl, NpusegeHa B Tabnuue 2. ina pas-
feneHns 06o3Ha4eHUs rpynn pasnuyHbIX cnocoboB OXNaxAeHUsi crnefyeT UCMofb3oBaTh HAaKNOHHLIE SIMHWUN.

Tabnwuuya 2— lMNocnegoBarentHocTb OykB B 0603HaYeHUN

Mepsas 6yksa Bropan Gykea TpeTba Gykea YeTBepTan Gyksa
YkasaHue oxnaxgatolleil cpebl, KoTopas HaxXo4MTca B YkazaHve oxnaxgarowen cpeabl, KoTopas HaxoguTca B
KOHTaKTe ¢ 0OMOTKOW KOHTaKTe C BHELWWHEN CUCTEMOU OXNaxaeHus
Bupa oxnaxpatroLlei cpeabl Bua umpkynagum Bua oxnaxgarolien cpeabl Bua unpkynauuu

Hanpumep, TpaHcdopMaTop, NOrpyXEHHBIA B Macno, ¢ NpUHYAUTENLHO HanpaBneHHON UMpKyNnALMeid Macna u c
NPUHYAUTENBHON LUMpKynALumeid Bo3ayxa crieayeT obosHaqdate ODAF.

[na TpaHcdopMaTopoB, NOrpyXeHHLIX B Macso, B KOTOPLIX BO3MOXEH BbIGOP €CTECTBEHHOrO UNWU NPUHYAMUTENLHO-
ro OXNaXaeHWs HeHanpaBiieHHBIM MOTOKOM Macna, TUMUYHBIMKU 0Go3HaveHuamn senstotca: ONAN/ONAF, ONAN/OFAF.

[na cyxmx TpaHchopMaTopoB B HEBEHTUIUPYEMOIA 3aLLUTHOW 060M04KE C €CTECTBEHHLIM BO3AYLUHEIM OXIaXEHU-
€M BHYTpU 1 cHapyxu oboroykn o6o3HadeHne ANAN.

7.1.2.2 TpaHcdhopmaTopbl U peakTopbl 6e3 oBonouek

Cyxve TpaHcdopmaTopbl U peakTopbl 6e3 3aluTHEIX 060no4eK naeHTUDULUPYIOTCA TONBKO ABYMS 0603HaUeHUAMM
LNa oxnaxaaroLie cpeabl, koTopas KOHTaKTUpyeT ¢ 06MoTKaMKU UnNKU C NOKPLITUEM NMOBEPXHOCTU OGMOTOK ¢ 06LMUM Nno-
KpbITUEM (HampuMep, ¢ SMOKCUAHBIM NOKPBITUEM).

Cnoco6 oxnaxgeHus cyxoro TpaHcdopmaTtopa 6e3 3awuTHoi 06onodku Unu ¢ BeHTUNIMpyemoit o6onodkoid 1 ¢
€CTeCTBEHHbIM BO3AYLLUHbIM OXNaxgeHneM umeet o6o3HaveHne AN.

7.1.3 BosaylwHoe oxnaxaeHue

Koraa TpaHcdopmMaTophl M peakTopbl OXIaxaatTcs NOTOKOM BO3JlyXa, Bbl3bIBAEMOro ABUXEHUEM XKENE3HOA0POXK-
HOro MoABWXHOrO cocTaBa, UMW CUCTEMOW NMPUHYAMTENBHOrO BO3AYLLUHOMO OXMaXAEeHWUs, KoTopas He npoxoawuna ucnbl-
TaHWs BMeCTe ¢ TpaHcdopMaTopoM UMK ¢ peakTopoM, Torfa pacxof, (MW CKOpOCTb) BO3AYXa, Ha KOTOPLIA paccyuTaHa
HOMWHanbHaa MOLWHOCTL 06opyA0BaHuUS, [OIKEH yKasbiBaTb NOTpebuTenby.

NMpumevanue — [danHble nonoxeHus IEC 60310:2004 npuMeHeHbl B HAacTosLWEM cTaHAapTe ¢ yuyeToM Tpebo-
BaHWI K yCNOBHLIM 0603Ha4YeHUAM TpaHcopMaToOpoB U peakTopoB NO BUAAM CUCTEM OXNaXAEHUNA, NPUHATEIM Ha Teppu-
TOPWUM rocyAapcTB, NMPUHSBLLUX CTaHAapT.

[B.4 Tpadra «Bug ucneiranua» tabnuubl 4: «CToKoCcTb K yaapy U Bubpauumny.

MpumevyaHune — Bua ucnbiTaHuwii, yctaHoBrneHHbIW B Tabnuue 4 IEC 60310:2004, npUMEHEH B HACTOsILLEM
cTaHAapTe C y4eTOM JeACTBYIOLLUX Ha TEpPUTOPUN rOCYAapcTB, NPUHABLUUX CTaHAapT, BUAOB UCMbLITAHWIA Ha CTOMKOCTb
TpaHchopMaToOpPOB K MEXaHMYECKUM BHELLHUM BO3AEWACTBYIOWMM haKkTopaM.

[0B.5 «10.2.4 N3amepeHue conpoTUBIIEeHUs1 OGMOTOK

ConpoTusneHne Kaxaon o6MOTKU MeXAY AOCTYMNHBIMU BbIBOAAMM, HAXOASLLMMUCA B XONOAHOM COCTOSTHUM, JLOMK-
HO 6bITb n3MepeHo Npu NOCTOAHHOM TOKe. ﬂﬂﬂ MWHMMU3aLUUM BNUAHUA CaMOUHAYKUUN U NPaBUNBHOIO onpeaeneHnusa TeM-
nepatypbl 06MOTOK crieiyeT NpUHMMaTb Mepbl NpeaocTOpoXHocTU no IEC 60076. TemnepaTtypa 0OMOTKM, NMPU KOTOPOWA
NPOBOAUNOCH U3MepeHWe, TaloKke AOIMKHa ObiThb 3aperncTpuposaHay.

MpuMeyvaHue —[aHHoe nonoxerue IEC 60310:2004 npumeHeHO B HacTosiLeM cTaHAapTe ¢ y4eTom TpeboBa-
HWI K NPOBEAEHUIO U3MEPEHUS COMPOTUBIEHUS 0OMOTOK TpaHchopmaTopa, ycTaHoBINeHHbIX B FTOCT 3484.1.

[B.6 «10.2.6.1 Nepuoanyeckue ucnbiTaHUA

MamepeHwe noTepb N TOKa XOJI0CTOro xoAa cnegyer BbiNONMHATL MpU HanpsXXeHUAX O CTOPOHbI KOHTaKTHOI ceTn
0,8 U, 0,9 Uun1,1U(UHoMnHanbHoe HanpspkeHNe KOHTaKTHOW ceTu). Ecnn TpaHcopMaTop UMeET perynupoBKy BbICOKO-
ro HanpsXKeHs, To U3MepeHUs crefyeT BbINOMHATL ANSA TPEX NOTNOXEHUIA NepekroyaTens oTBETBNEHUA, 0A4HO U3 KOTOPbIX
COOTBETCTBYET OCHOBHOMY OTBETBIIEHMUIOY.

NMpumeyvyaHue — fanHoe nonoxenne [EC 60310:2004 npuMeHeHO B HACTOAWEM CTaHAAPTE C YYETOM peKo-
MeHAaLnn NPOMBILLIITEHHOCTH O NpefoCcTaBNeHUN BO3MOXHOCTM 3MEPEHUS NOTEPb U TOKa XONOCTOro X0Aa TpaHcdopma-
TOPOB NPU MakCUMarnbHOM HarnpsPKEHUN CO CTOPOHLI KOHTAKTHOMW ceTu, npeBblwatowemM 1,1U.
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0B.7 «10.2.7 NsmepeHue HanpsixKeHUA KOPOTKOro 3aMblkaHUsA (NepMoauyeckue M npmemMo-caaTouHble

UCNbITaHUA)

HanpsxeHune KopoTKOro 3amblKaHus cneayeT U3MepaTb NPY HOMUHANBHOW YacToTe C UCMOMNb30BaHUEM UCTOYHMKA
NPUBNU3UTENBHO CUHYCOWAANLHOMO HaNpPsXeHUs. MamepeHnsa cneayeT BEINONHATL Npu NoboM Toke, cocTaBnstowem oT
25 % po 100 % HoMuHanbHOro Toka. Hu B Koem crniydae HanpspkeHue, NpuknagbiBaemoe K Ntoboi o6MoTKe, He AOMKHO
npesbiwars 50 % HOMUHaNBHOIO HANPSKEHWUA yKazaHHOW OOMOTKMU UK TOK, NPOXOAALUMIA Yepes 0BMOTKY, He AOMKeH npe-
BblLLaTb HOMUHaNbHOE 3HaYEeHNe ee TOKay.

NamepeHHoe 3HadYeHne crneayeT KoppeKkTupoBaTe NOCPEACTBOM €ro YMHOXKEHWUS Ha OTHOLLEHWE HOMUHabHOIO ToKa
K UCMbITaTeNbHOMY TOKY. 3Ha4Y€HUs, Nony4YeHHble Takum obpa3oM, JOSIKHbl BbiTb CKOPPEKTUPOBAaHLI ANsi COOTBETCTBYHO-
el pacyeTHOW TeMMepaTyphl, ykasaHHoi B 11.2.9.

MpumeyvyaHune — [daHHoe nonoxeHwe IEC 60310:2004 npMMeHeHO B HACTOSALLEM CTaH4apTe ¢ MoAUDUKaLMeN
ero cogepxaHua B CBA3W C TeM, YTO Ha COBPEMEHHLIX TAroBbIX TpaHcdopMmaTopax AN N1eKTPOBO3OB C aCUHXPOHHEIM
TAMOBLIM NMPUBOAOM HanpsXKeHWe KOPOTKOro 3aMblKaHUA AocTuraeT 3HavyeHnidi 4o 110 %, a Takke B CBA3U C NPUMEHEHNEM
METOANKU U3MEPEHUA HanpPsHKeHWA KOPOTKOro 3aMblkaHWUs TpaHchopMaTopoB, yeTaHoBneHHbIX B TOCT 3484.1.

[B.8 «10.2.8.1 O6wme nonoxeHus

MoTepyn KOPOTKOro 3aMblKaHWUA criefyeT perncTpMpoBaTb B TEYEHWE NEPUOLUYECKUX U NPUEMO-CAATOMHbBIX UCMbI-
TaHUA NpU HanpsHKeHUn KopoTKoro 3amblkaHus (cM. 10.2.7), a nonyYeHHbIe 3Ha4YeHUA crnefyeT KoppeKkTUpoBaTk nocpes-
CTBOM YMHOXEHUS Ha KBafpaT OTHOLUEHUS HOMUHANBHOrO TOKa K UCTbITaTeNbHOMY TOKY.

Mony4eHHble TakuM 06pa3oM NoTepu JoMmkHLI BbITk YTOYHEHB MPUMEHUTENBHO K COOTBETCTBYIOLLEN CXOLHOR TeM-
nepatype, npusegeHHoM B 10.2.9, yuuThiBas, 4To /2R (R — CONPOTUBMNEHNE NOCTOSIHHOMO ToKa) MPAMO NPOonopLYOHaNsHO
COMPOTUBMEHWIO, @ BCE OCTalbHbIE NOTePU MeHSATCA 0BpaTHO NPONOPLUMOHaANEHO COnpoTMBNeHUto. CONpoTUBMEHWE cre-
ZLyeT onpefensATb B cOOTBETCTBUMU ¢ 10.2.4».

MpumevyaHune — [aHHoe nonoxeHue IEC 60310:2004 npuMeHeHO B HACTOALEM CTaHAapTe ¢ y4eToM Tpebo-
BaHWA K NpoBefEeHNIO M3MEPEHNUA NOTEPb KOPOTKOIO 3aMblkaHUs TpaHcdopMaTopa, YcTaHoBNeHHbIX B FTOCT 3484.1.

[B.9

Tabnuya 7 — HanpsXeHUs Npu UCMbITAHUSX Ha SMEKTPUYECKYH MPOYHOCTb U3OMALMM OBMOTOK, HEMOCPEACTBEHHO
NOACOEAUHEHHLIX K KOHTAKTHOM ceTU

WcnelTatenbHoe HanpsaxeHue U, B
HomurankHoe HomuHaneHoe HanpsaxeHue
HanpsxeHue U,q,, 3 U P B McnbelTaHne Ha HanpsxeHue WcnbiTaHve Ha umnynkcHoe
TAroBoW cuctemsl, B ONALMM Yya vow: NMPOMBILLIIEHHON YacToThl HanpsaxeHue (NUKoBoe
(cpeaHekBagpaTUUECKOE 3HaYEHUE) 3HaueHue)
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
MpumedaHune —TIlocornaweHnto Mexay noTpedbutenem U N3roToBUTENEM AOMNYCTUMO NPUMEHSATL 3HAYEHNS
nenblTatenbHbIX HaI'IpH)KeHVIﬁ, OTNUYHbIE OT 3HAYEHUIA, YCTaQHOBJIEHHbIX B AaHHoiA Ta6r|v|ue.
3Ha4YeHnsA, OTMEYEHHbIE 3HAKOM «*», OTHOCATCA K 0OMOTKam peakTopoB, MOACOEANHEHHBLIX K KOHTAKTHOW CETH
NOCTOAHHOIO TOKa.

MpuMmedaHnue — MNonoxeHua IEC 60310:2004 npumeHeHbl B HacTosILLEM cTaHAapTe C y4eTOM TOro, YTo B
MOCT 6962 oTCYTCTBYIOT HOMUHAMNbBHBLIE HANPSKEHUSI TATOBOW CUCTEMbI CO 3Ha4YeHusAMM 15000, 20000 1 50000 B.

[0B.10 «10.2.13 UcnbiTaHUA Ha yaap u Bubpauuio (nepmoguyeckoe UCnbiTaHue)

Cwm. IEC 61373.
UcenbitaHns Ha paboTocnocoBHOCTL TPebytoTes TONBKO AN ABUXYLWWXCA YacTeild, CBA3aHHLIX ¢ TPaHC(hOpMaTOpOM.
MpoBepkn TeXHUYECKNX XapaKTEPUCTUK, Nognexallme NoBTOPEHUIO NOcNe UCNbITaHWiA Ha yaap 1 Bubpayuto (pas-
Aen 12 |[EC 61373), ecnu nHoe He cornacoBaHo Mexay npuobpeTtareniem n NOCTaBLUUKOM, AOMXKHbI BKMoYaTh B cebs:
a) UsMepeHue Toka M NoTEPb XONOCTOro X0A4,3;
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b) nsmepeHue HanpsXeHUA KOPOTKOro 3aMblKaHUS;

C) UCTbITaHWE Ha CTOMKOCTb K MHAYLMPOBAHHOMY HaNpshKeHUIO UMK HanpshKeHUIo OTAENBHOMO UCTOYHUKA.

Ecnun pesynbraTtbl UCNLITAHWA MO NEPEYUCNIEHUAM a) U b), MPUBEAEHHBIM BhILE, NOKA3bIBAKOT pa3HULy MeHee 2 %
OTHOCMUTENLHO 3HAYEHUIA, M3MEPEHHBIX B X0 e NEPBOHaYanbHbIX UCTbITAHUIA, TO TpaHCOPMAaTOpP CHUTAIOT BbiAEpKaBLUUM
ucnbiTaHus Ha yaap 1 Bubpauuto. [AnNs ucnbiTaHWsi N0 NEPEYNCNIEHUIO C) UCIbITaTENbHOE HaNPsKEHNE AOMKHO COCTaBNATb
75 % 3Ha4eHuid, Ucnonb3yeMblX NpU NEpBOHAYaNbHOM UCMbITAHWK, M HE JOMMKHO NPUBOAUTL K NpoGotoy.

MpumeuvaHune — [laHHoe nonoxenue IEC 60310:2004 npUMeHEHO B HAcTOALEM CTaHAaApPTE C Y4ETOM NPUHS-
ThIX Ha TEPPUTOPUU rocyaapcTs, NPUHABLLKUX CTaHAAapT, BUAOB UCTbITAHUA Ha CTONKOCTb TpaHCOPMaToOpPOB K MeXaHu4e-
CKUM BHELLHUM BO3/1eiACTBYIOWUM haKTopam.

[B.11 Mpada «Bug ncnuitaHna» Tabnuusl 9: « CTORKOCTb K yaapy 1 BuGpayumny».

Mpumevanune — [laHHoe nonoxeHue IEC 60310:2004 npUMeHEHO B HACTOSALLEM CTaHAapTe C Y4ETOM NPUHA-
ThIX Ha TEpPUTOPUN rOCYAAPCTB, NPUHABLLUX CTaHAapT, BUAOB UCTILITAHMIA Ha YCTORYUBOCTL PEaKTOPOB K MEXaHUYECKUM
BHELLUHUM BO3AeNCTBYIOLUM pakTopam.

[B.12 «10.3.9 UcnbiTaHnA Ha yaap v BUbpaumio (nepuoaunyeckoe ucnbiTaHme)

UcnblTaHna Ha pa6oTocnocoBHOCTL TpebytoTcs TONbKO AN ABUXYLLUXCA YacTel, CBA3aHHLIX C peakTopoMm.

MpoBepKkn TEXHUYECKUX XapaKTepUCTUK, NoArexallue noBTOPEHNIO Mocrne UCnbITaHuii Ha yaap U Bubpauuio (pas-
gen 12 IEC 61373), ecnu nHoe He cornacoBaHo MexAay npuobpeTartenemM M NOCTaBLUMKOM, AOIDKHEI BKMoYaTh B cebsi:

a) U3MepeHue UHAYKTUBHOCTHK,

b) nenblTaHne Ha CTONKOCTb K HANPSPKEHUIO OTAENBHOTO UCTOYHUKA.

Ecnu peaynsraThl UCNbITaHUIA NO NepeYMCIIEHUIO a) MOKa3biBaloT pas3HUL MeHee 2 % OTHOCUTENbHO 3HaYEHUIA, U3-
MepeHHbIX B X0 e MepBoHayanbHbIX UCNbITaHUA, TO peakTop CYUATAIOT BbiAepKaBLUUM UCTIbITAHWUS Ha yaap 1 Bubpavmio.
[ns uenbiTaHWsa No nepedncrneHunio b) cnbiTatenbHoe HanpspKeHUe AOMKHO COCTaBnATh 75 % 3Ha4YeHuid, ucnonb3ayeMbiX
npw NepBOHaYanbHOM UCTbITaHUK, W HE AOMKHO NPMBOAMTL K Mpobotoy.

MpuMedaHue — [aHHble nonoxernusa IEC 60310:2004 npuMeHeHLI B HACTOsILLEM CTaHAapTe € y4ETOM MPUHSA-
TbIX Ha TEPPUTOPUM rocyaapcTs, NPUHABLLKMX CTaHAapT, BUAOB UCTIbITaHWIA Ha YCTOMUMBOCTb PEaKTOPOB K MeXaHNYeCcKUM
BHELLUHUM BO3AeACTBYOLLMM thakTopam.
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MpunoxeHune A
(o6sa3aTenbHoe)

MyHKT 1 TEPMUHONOrMYecKas cTaTbA MeXAYHapPOAHOro cTaHaapTa
IEC 60310:2004, He BKIHOYEHHbIE B pasagen 3 HacTosWero ctaHgapra

3.3 OnpepgeneHus, oTHocALWMECH K UHAYKTUBHOCTHU

3HaueHuns WHOYKTUBHOCTU peaKTOpPOB yCTaHaBIIMBAKT ANA Pa3fIMYHbIX KIacCoB NCMONb30BaHNA U onpeaenatoT Uc-
XOAS W3 NMOHUMaHMWA TOro, YTO OHW AOSMKHbI BKItoWaTh B cebs YKa3aHue XapaKkTtepa U 3Ha4YeHne ToKa, Ucnonb3yemMoro npu
X USMEepPEHNN.

3.3.3 gudpcpepeHuManbHas MHAYKTUBHOCTL: HAYKTUBHOCTb, NoNydaemMast U3 3anucy HanpshxeHUs Ha BbIBOgax,
Korga yCTaHOBIEHHbIA MyNbCUPYHOLLMIA TOK MPOTMYyCcKaeTcs Yepes peakTop.

MpumedaHune — CriefyeT HaNOMHUTb, YTO KOAPULMEHT NyNbcaLyy MynbCUPYIOLLEro TOKa, BblpaXeHHbI B
NPOLIEHTAX, YCMNOBHO BLIYUCNSIOT MO dhopmyne

Imax _Imin 100
Imax +Imin

rae Imax n Imin — MaKkcumanbHoe U MUHUMalnbHOE 3Ha4Y€HNA BOJTHbBI TOKa COOTBETCTBEHHO.
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Mpunoxenue 0O
(cnpaBouHoe)

CpaBHeHUe CTPYKTYPbl MEXAYHAPOAHOrO CTaHOAPTa CO CTPYKTYPOWU MEXrocyaapCTBEHHOro ctaHaapra
0.1 CpaBHeHUWe CTPYKTYpLI MexayHapoaHoro cTaHgapta IEC 60310:2004 co CTPYKTYpOi MeXrocyAapCTBeHHOro cTaHaapTa npusegeHo B Tabnuue 1.1

Tabnwuya Aa.1

g10z—reeee 1001

CTpykTypa MexayHapoaHoro cTaHaapta IEC 60310:2004 CTpyKTypa MeXrocyjapCTBEHHOIO CTaHAapTa
Pas. HomepHoii Pas- HomepHo#
en Moapasaen MyHkT MoAanyHkT absay on Moapasaen MyHKT MoanyHkT ab3ay
A noAnyHKTa A NoAMyHKTa
3.1.1,3.2.1 —
3.13.3
[MepeyuncneHuns
3.4—3.7
3.3.1,3.32 3.8,3.9
3.3.3
3.3.4—3.39 3.103.15
— 4
4 4.1 5 5.1
5 51,52 6 6.1,6.2
6 7
711,712 7121,7122 8.1 —
7 71 8 —_
—_ 8.2
8 8.1,82 9 91,92
9 9.1,9.2 10 101, 10.2
10 10.1 10.1.1—10.1.4 11.1 11.11—11.14
10.2.6.1, 10.2.6.2, 1 11.2.6.1, 11.2.6.2,
10.2 10.21—10.213 | 10.2.8.1—10.2.8.3, 1.2 11.21—11.213 | 11.2.8.1—11.2.8.3,
10.2.11.1—10.2.11.3 11.2.11.1—11.2.11.3




Le

OkoryaHue mabnuupi .1

CTpyKTypa mMexayHapoaHoro ctaHgapta I[EC 60310:2004 CTpyKTypa MexrocyaapcTBeHHOro ctaHjapra
Pas- HomepHon Pas- HomepHow
nen Moapaspen MyHKT MoanyHKT abzay nen Moapasgen MyHKT MoAnyHKT abzal
noAnyHKTa noArnyHkTa
10.3 10.3.1—10.3.5 11 11.3.1—11.35
1036 103612 1261 113613
1036 10,362 10.36.24, e 1136 11362 13624,
10.3.6.2.2 11.3.6.2.2
10.3.7 11.3.7
10.3.8 10.3.8.1—10.3.8.3 11 11.3 11.3.8 11.3.8.1—11.3.8.3
10.3.9 11.3.9
— JA
- Ja )
MpunoxeHua — [MpunoxeHne OB
— ar
— an
Tabnuuya 1
Tabnuya 1a
Tabnuua 2 —
Tabnuuya 7 —
— Tabnuua 7a
MpumeyvyaHune — CpaBHeHWe CTPYKTYypbl CTaH4APTOB NPMBEAEHO, Ha4YMHas ¢ pasaena 3, T. K. NpeablayLyne pasaensl CTaHAapTOB U UX UHbIE CTPYKTYPHbIE
3NeMeHTHl (3a UCKITIoYEeHNeM NPeAUCTOBUS) MAEHTUYHBI.

¥2€€€ 1001

G102



FOCT 33324—2015

YK 621.314:006.354 MKC 45.060 MOD

KnioyeBble CroBa: TATOBbLIN TPAHCHOPMATOP, PEaKTOp, XKENE3HOMOPOXHbLIA MOABIKHON COCTaB, CUNOBbLIE
1 BCMOMOTrartesibHble LEenu, OGMOTKM, OTBETBIIEHUSI, HOMUHANLHOE HAMPSHKEHNE, HOMUHANLHAS MOLLHOCTD,
nacnoprHas Tabnuuka, npeaenbl NPEBLILIEHUS TEMNEPATYpPbl, UCTILITAHUS

32



Pepaktop P/ [oeepdosckas
TexHudeckuit pegaktop B.H. [Ipycakosa
KoppekTop E.[. [ynbHesa
KomnetoTepHas BepcTka E.E. Kpyzosa

CpaaHo B Habop 18.12.2015. MoanuncaHo B nevaTe 08.02.2016.  dopmar 60 ><841/8. lapHuTypa Apuan.
Yen. ney. n. 4,65, Yu.-usg. n. 4,15, Tupax 44 ak3.  3ak. 30.

M3aaHo n otnevyataHo Bo OIYM « CTAHOAPTUH®OPM», 123995 Mocksa, paHaTHbIN nep., 4.
www.gostinfo.ru  info@gostinfo.ru


http://www.mosexp.ru# 
http://www.mosexp.ru#  
http://files.stroyinf.ru/Index2/1/4293759/4293759540.htm

