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Mpepucnosne

Llerm, OCHOBHble MpWHUMMbI M OCHOBHOM MOPSAOK MpOBefdeHWss paboT MO MEXTOCYJapCTBEHHON — CTaH-
Japwizaupm  yctaHoenieHsl  TOCT  1.0—92  «MexrocygapctBeHHass  cuctemMa  ctaHgaprtmsaumn.  OCHOBHble  MO-
noxenus» un FTOCT  1.2—2009 «MexrocyfapctBeHHass  cuctema  CTaHgaptusaumy.  CTaHgapTbl  MeXrocyaap-
CTBEHHble.  MpaBwia W  pekoMeHZaum N0  MeXToCyJapCTBEHHON  CTaHgaptvsaumv.  [paBwia  paspaboTky,
NPUHATWSA, NPUMEHEHNS, OBHOB/IEHNS N OTMEHbI»

CBefieHusi 0 CTaHaapTe
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3 MPUHAT  MexrocygapCTBeHHbIM — COBETOM MO CTaHAapTv3aumM, MeTposiorn  u - ceptudmkaumm — (Mpo-
TOKON OT 18 mioHs 2015 1. Ne47)

3a NpYHATUE NPOro/I0CoBaYN:

KparHoe HavimeHOoBaHwve CTpaHbl Kog ctpaHb! o CokpalLieHHoe HauMeHoBaHe HaLIoHasIbHOro opraHa
no MK <1CO 3166) 004—67 MK{CO 3166)004-97 J10 CTaHZapTU3aLmn
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Benapycb BY loccraHgapT Pecny6rvkv Benapycb
Kviprvizus KG KbIproiacTaHaapT
Poccus RU PoccraHpapt
TamKVK1CTaH T TamKvKCTaHaapT

4  MMpukazom dedepasibHOrO  areHTCTBa MO TEXHWMYECKOMY — PerysMpoBaHMl0 M meTposiormm  of - 10 ced-
TA6pA 2015 r. No 1320-cT MexrocydapcTBeHHbli  ctaHgapt [OCT  33324—2015 (IEC 60310:2004) BBegeH B
[elicTBM/E B Ka4eCTBe HaLMOHaUTbHOTO CTaHaapTa Poccuiickoi depepauyim ¢ 1 mapTa 2016 T.

5 HactoswmiA  crtaHgapT  MogudmuypoBaH MO OTHOLIEHWIO K MexayHapogHoMmy — cTaHgapry  IEC
60310:2004 Railway applications — Traction transformers and inductors on board roling stock (PKenesHogo-
POXHbIA  TpaHCMOpT.  TAroBble  TpaHCiopMaTopbl W VHAYKTOPbl  MOABWKHOMO — COCTaBa) MNyTeM  BHECEHWS  TeXHU-
YECKVX OTK/TIOHEHMIA, 0O BbSCHEHME KOTOPbIX MPYBELEHO BO BBEAEHWN K HACTOSALLEMY CTaHAapTy
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6 BBEJEH BINEPBbIE

MHdopmauuss 06 M3MEHEHUSX X HacTosWweMy cTaHZapTy nybnvkyeTcs B exerogHom (Mo cocTos-
HUIO Ha 1 AHBaps TeKyllero roga) UHOPMaLMOHHOM yKasaTene «HauuoHanbHble CTaHfapThbi», @ TEeKCT
M3MEHEHWA 1 MONpaBOK — B EXEeMEeCAYHOM WH(pOpMaUMOHHOM YykKasaTene «HauuoHasibHble CTaHA4apTbi».
B cnyyae nepecmoTpa (3amMeHbl) UM OTMeEHbl HacTOsLWEro cTaHjapTa COOTBEeTCTBYHLLee yBefoMme-
HWe 6yAeT ony6nnKoBaHO B eXeMeCAYHOM MHGOPMaUMOHHOM yKasaTene «HauunoHanbHble CTaHAapTbi».
CooTBeTCTByWOWAsA MHPOpPMaUMsl, YBeAOM/IEHME W TEeKCTbl pasMellanTcsa Takke B WHOPMALMOHHON
cucTeme 06LWEro nonb3oBaHWsa — Ha odumanibHOM caiTe defepanbHOro areHTCTBa N0 TEeXHUYECKOMY
perynMpoBaHuio 1 MeTposiorum B ceTu IHTepHeT (Www.gost.ru)

© CraHgapTHopm, 2016

8 Poccuwiickoii  defepauum  HaCTOSLLMIA — CTaHOAPT He MOXET ObiTb  MOMHOCTBIO WM YaCTUYHO  BOCMPOMU3-

BEJEH. TVPaXVPOBAH U  pacrpocTpaHeH B KauyecTBe  OUMUMA/IBHOTO  M3AaHWst 6Ge3  paspelleHnst  ®efepasibHoro
areHTCTBA /10 TEXHNUYECKOMY PEry/IVPOBaHMIO 1 METPOSIOMAN
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BeepeHne

B  HacToAWMA  CcTaHOApT  BKIOYEHbl  AOMOMHUTENbHbIE MO OTHOWEHWIO K MEeXOyHapoaHOMy — CTaHdapTy

IEC 60310:2004 Tpe6oBaHWsi U OCOGEHHOCTU HANTOXEHWS, & UMEHHO:

nepeodpopmneHbl  pasfen «HopmatvBHble  CCbUIKM» € [OMOMHEHWMEM €r0  MepeYHEM  CCbUIOYHbLIX — MEXIO-
Cy[apCTBEHHbIX  CTaHOAPTOB,  MCMOMb30BaHHbIX  MPW  YCTAHOB/IEHUM  JOMOMHUTENbHBbIX — TpeboBaHwid, 1 pasgen
«TepMyHbI 1 onpeaeneHys» B cootseTcTeuy ¢ FOCT 1.5—2001.

CraHgapTbl, [JOMOMHUTENBLHO — BKIOYEHHble B HACTOALIMIA  CTaHZapT, BbigeneHbl B pasgene  «Hopwmatus-
Hbl€ CCbUTKV» MOMYKMPHBIM KyPCYBOM:

e CBEEHMSs O COOTBETCTBUM  MEXIOCYJAPCTBEHHbIX  CTaHAAPTOB  CCbUIOUHLIM  MEXayHapoAHbIM  CTaHaap-
TaM. MCMO/Ib30BaHHLIM B HACTOSALLIEM CTaHAAPTe, NPYBEAEHDI B AOMNOMHATENTEHOM NPUIoKeHUA JA:

e BBEfEHbl [OMOJHUTENIbHbIE  MOMIOKEHVS.  3TW  MNOSIOKEHWST  MpUBEdEHbl B [OMOSMHUTENIBHOM  MPUIOXe-
Hum [B:

e BKIOYEHbl [AOMOMHUTENBHbIE  CrioBa  ((hpasbl, CCbUIKM), KOTOpble  BblAENEHbl  MOMYKVPHLIM - KYpPCVBOM, &
0OBACHEHNA MPUYMH UX BKTHOYEHWS MPYBELEHBI B CHOCKAX:

* BHECEHbl TEXHWYECKNEe OTKIOHEHWS HEMOCPEACTBEHHO B  WCMOMb3yeMbli TEKCT B BUAE W3MEHeHVs  OT-
JenbHbIX dopas (C10B, 3Ha4EHWI NoKa3aTesneld, CCbIoK), KOTOPbIE BblAEEHbI B TEKCTE KyPCYBOM:

- B pasgerbl 3. 89 M 11 BHeCEHbl TexXHWYecKMe OTKIOHEHMA No oTHoweHuo K IEC 60310:2004. YkasaH-
Hble TEXHWYECKMe OTKIOHEHUS BbldEeNeHbl BEPTUKA/IbHOW  IMHUEN, PacriofiOKEHHOM Ha  Mnonsx  crieBa  OT  U3Me-
HEHHOTO TeKCTa Ha YeTHOW CTpaHWue W crpaBa Ha HEYETHOW, a 3aMEHEHHbI TeKCT C OOBLACHEHVMEM  MPUUHBI
3aMeHb! NpYBEAEH B AOMNO/THATENBHOM NMPUIoKeHUA [1B:

e B pasgen «TepMuHbl W ONpeferneHns» BKIOYEH psf  JOMOMHUTENbHLIX  TEPMUHOMOMYECKMX  cTaTteli  Ans
TEPMVMHOB, KOTOpblE UCMO/Mb30BaHbl B HaCTOsALEM CTaHgapTe, HO He ycraHoefeHsl B |EC 60310:2004. 3w [fo-
NOSMHUTENbHbIE CTaTbW  BblAENEHbl MyTEM 3aKIOYeHUs B paMKM W3 TOHKMX JIMHWIA. B 3TOT pasgen He  BKIOYEeHbl
MYHKT 1 OTAEe/IbHaA TEPMUHOSIOMMYECKAs CTaTbs, KOTOPbIE NPUBEAEHbI B JOMNO/THUTEILHOM MpuioxeHymn AT

* M3MEeHeHa  CTpyKTypa  HacTosllero  craHgapta. CpaBHeHWe  CTPYKTypbl — HaCcTosLIEro  crTaHgapta  Co
cTpykTypoii IEC 60310:2004 NnpuBEAEHO B AOMOMHUTEILHOM MpuioxeHun [/,
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M E X IO CVY A4 AP CTUBEHH®bB 1 C T A H 4O AP T

TPAHC®OPMATOPbI TATOBbIE 1 PEAKTOPbBI XXEJIE3HOAOPOXXHOIO MNMOABVXXHOIMO COCTABA

OcHoBHbIE NapamMeTpbl U METOAbI VCTbITaHWI

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

[Jara BBefeHna — 2016—03—01

1 O6nacTb NpUMEHeHMs

HactosiupiA  CTaHOapT — pacrmpocTpaHsieTcs  Ha  TsfoBble  TpaHcdopmaropbl  (gjanee —  TpaHcdhopmaro-
pbl), YCTaHaB/MBAEMble Ha HKE/IE3HOAOPOXHOM  MOABVKHOM — COCTaBe, W PEaKTopbl, BKIKOYaeMble B CAIOBble U
BCriOMOraTe/lbHbIe Lie/v XXene3HOAOPOXHOTO NOABMKHOIO COCTaBA.

MpumeuvaHnsa

1 B HacTOsLWEM CTaHdapTa TEePMUH «MHAYKTOpP» 3aMeHeH HA TEePMUH «peakTop». Peakropamu MOryT ObITb:

* OMIbTPOBLIV peakTop:

* CI/TKVBALOLLINI peaKTop:

* KOMMYTUPYIOLLII peakTop:

* 3aLLUTHBIV PEAKTOP B CTATUHECKWX CU/IOBbIX NPEotpasoBaressx:

* VHOYKTVBHbIE LLYHTbI TArOBbIX ABUratesieii:

*  peakTopbl, WCrofb3yemble A1 Mepexoda  Mexdy —Mo3vusMU  Nepeknovarens  OTBETB/IeHWii  OOMOTOK
TpaHcdiopmaTopa;

* PeaKTopbl TOPMO3HON Lienw:

* peakTopbl NomexornogaaneLus.

2 K TpaHcdopmaTtopaMm MNPUMEHSIOT TpebG0oBaHUA HaLUWOHa/IbHBIX CTaHAAPTOB M HOPMATVBHBIX  [IOKYMEHTOB, [eii-
CTBYIOLLIMX HA TEPPUTOPMM FOCYAaPCTBa, MPUHSBLLIENO CTaHAAPTY, €C/iM OHW He NPOTUBOPEYAT HACTOSILLIEMY CTaHAaPTY.

3 [na TpaHcdhopMaTopoB PeakTopoB CTATMYECKMX CWIOBbIX MpeobpasoBaresiel crefyeT Tawke MPUMEHSTb Tpe-
60BaHus TOCT 33323.

HacToswmii  craHgapT MO COMIacoBaHUIO  Mexdy noTpebuteneM W U3rOTOBUTENIEM  Taloke MOXET  pacrnpo-
CTPaHATLCH  Ha  TpaHchopmaropbl  TpexdiasHOro  MEPEMEHHOr0  TOKa  XKe/Ie3HOAOPOXHOTO  MOABWKHOTO  COCTaBa,
nosyyarolime MuTaHMe CO  CTOPOHbl  KOHTGKTHOM CeTW, W Ha  TpaHcdiopMaropbl, BkIOYaeMble B oAHoasHble
Wim  MHorodhasHble  BCrOMOTare/ibHble  Lienu  HKENe3HOLOPOXHOTO  MOABWKHOMO — COCTaBa, 3a  WCKKOYEHVeM  U3-
MepUTE/bHbIX  TPaHCIOPMAaTopoB M TPaHChOpMaTopoB € HOMMHA/IbHOM — BbIXOOHOW — MOLUHOCTHIO  Hwke 1 kBT
015 ogHOGha3HbIX WM Huxe 5 KBT /11 MHOroghasHbIX TpaHChOpMaTopOoB.

HactoAwmii  crTaHgapT  He  pacrnpocTpaHsieTcs  Ha  BCriomorarenibsHoe — 060pydoBaHve,  Hanmpyvep  Ha
YCTPO/iCTBA  MEPeKMioyYeHns  BbIBOAOB  OOMOTOK,  PE3VCTOPbl,  TEMVIOOOMEHHUKW,  BEHTWISATOPbl W T. 4. Nped-
HasHayeHHoe /19  YCTaHOBKM Ha  TpaHchopmaTopbl WM PeakTtopbl, KOTOpoe  CrnegyeT  UCTbITbiBaTb  OTAENbHO
COr/1acHO COOTBETCTBYHOLLIMM MpaBu/iaM.

Ecrm  ycTpoiicTBa  MEPEKTOYEHVss  BbIBOAOB — SIB/MISKOTCA  HEOTLEM/IEMOW  4YaCTbl0  TpaHcthopmatopos,  TO
OHV HE MOTYT OTZENATLCSA OT HYX. MOKa TPaHCGIOPMaTopbl UCTbITHIBAOT.

KnnmaTunyeckne WCMOMHEHUA W ycrioBus  akcrlyataumm — B cootBetctBum ¢ TOCT 9219  (nogpas-
fenbl2.1 1 2.2 COOTBETCTBEHHO).

* B Poccwiickoii Pepepauym peicteyer TOCT P 52719—2007 «TpaHcdiopmatopbl cuiosble. O6GLUME TEXHUYECKVE
YCIOBUSI».

2* TpviBeAgHHbIE [OMONMHUTEBHbIE MO OTHOWeEHWO K |IEC 60310:2004 TpeGoBaHMS Harpas/fieHbl Ha obecrnedeHve
CTOVKOCTM TpaHChOPMATOpOB W PeakTopoB K BO3AEWCTBMIO  K/MMATUYECKWX BHELLHWMX BO3AENCTBYIOLLMX (IakTopoB MO
FOCT 15150.

V3naHve odmumansHoe



FOCT 33324—2015

MepeyeHb pasgenos, nogpasfenioB M MYyHKTOB, MO KOTOPbIM HEOOGXOAWMbI COFfalleHne Mexay
norpebuTenemM M WUrOTOBUTENEM WAN MNpeaocTaB/eHNe AONOAHUTENbHON WHGOPMauun wanm  [o-
NO/IHNTENbHbIX TEXHUYECKUX YCNOBWUIA nNoTpebuTenem uAM WU3roToBuTeNeMm, nNpPUBELEH B MNpWo-
XeHnn A*K

2 HopmaTtuBHbIE CCbIIKU

B HacTosiLLieM CTaHAapTe MCMO/b30BaHbl CChUTKA Ha CriefytoLLmMe MEXTOCyAapCTBEHHbIE CTaHAAPTHI:

FOCT 1.5—2001 MexrocygapcTBeHHas cucTemMa cTaHgapTusauun. CTaHaapThbl MeXro-
Cy[apCTBEHHbIE. NpaBuia U pekoMeHaaL MM No MeXrocyjapc TBEHHON cTaHfapTu3aummn. O6uwme
TpeboBaHNS K NOCTPOEHNIO, U3NOXKEHNIO, OCDOPMIEHUNIO, COAEPXKaHUI0 N 0603HaYeHnI0Z

FOCT 12.2.024—87 CwucTema cTaHfapToB 6e3onacHocTun Tpyga. LWym. TpaHchopmaTopsl
CunoBble Mac/siHble. HOpMbI 1 MeT oAbl KOHTPoNsA2>

FOCT 1516.2—97 9nekTpoobopyaoBaHmne 1 3/1EKTPOYCTaHOBKN NEPEMEHHOIO TOKa Ha Ha-
npshkeHne 3 kKB u Bbiwe. ObLme MeToAbl UCNbITaHUA 31eKTPUYECKO MPOYHOCT M U30NALMNZ>

FOCT 3484.1—88 TpaHcdopMaTOopbl CUI0BbIE. MeToabl 3NEKTPOMArHUTHbIX UCMbITaHnii

FOCT 3484.2—88 TpaHcdopMaTOopbl cuioBble. VcnbiTaHua Ha Harpes

FOCT 6962—75 TpaHCNopT 9M1eKTPUIUUMPOBAHHbLIA C MNWTAHMEM OT  KOHTAKTHOM CEeTW.
Pap, HanpskeHnin2*

FOCT 5865—93 CvicTeMbl 31€KT pryeckoi nsonsuyn. OueHKa HarpBBOCTOMKOCTM 1 Knaccudmkaums

FOCT 9219—88 AnnapaTbl a/1eKTpuyeckne TArosble. Ob6LLME TexHu4eckne TpeboBaHus

FOCT 14794— 79 PeakTopbl TOKOOrpaHnynaroLme 6e ToHHble. TeEXHUYECKMe ycnoBns2*

FOCT 15150—69 MaLlunHbl, Nprbopbl U apyrue TexHuyeckue ugenms. VicnonHenns gnsa pas-
JINYHBIX KNMMaTUYeCKNX panoHoB. KaTeropuu, ycnoBus akcnayaTauumn, XpaHeHUss 1 TpaHCcnopTu-
poBaHWsA B YacTW BO3AENCTBUA KIMMaTUYECK/X (DakTOPOB BHELLHEN cpefbiZ*

FOCT 16962.1—89 (M3K 68-2-1—74) W3genusa anekTpoTexHuyeckne. MeTogbl MWCnbliTaHulii Ha
YCTONUYNBOCTb K KIMMaTUYECKNM BHELLUHUM BO3AelCTBYHOLWMM hak Topamz*

FOCT 16962.2—90 W3genus anekTpoTexHudyeckme. MeToAbl WCMAbITaHWA Ha CTOWKOCTb K
MeXaHWYEeCKMM BHELLIHUM BO3AENCTBYHOLWMM (hakTopam?)

FOCT 17516.1—90 W3genua anekTpoTexHuyeckne. O6wWme TpeboBaHMS B 4YacTuM CTONKOCTMU
K MeXaHW4eCK/M BHELUHUM BO34eNCTBYOLWMM hakTopam

FOCT 18321—73 CTaTUCTUYECKWA KOHTPONb kadyecTBa. MeTogpl chyyaiHoro oTo6opa Bbl-
6OPOK LWTYYHON NpoayKUMmZ*

FOCT 18620—8$ N3aenus anekTpoTexHnyeckne. MapkupoBkaz>

FOCT 18624— 73 PeakTopbl an1eKTpuyeckne. TepMrHbl U onpegeneHnnzt

FOCT 20243—74 TpaHcthopMaTOopbl CU0Bble. MeTOoAbl UCNbITaHuii Ha CTONKOCTb NpK Ko-
POTKOM 3aMblKaHNn2>

FOCT 22756—77 (M3K 722—86) TpaHcdopMaToOpbl (CWUNOBble W HaNpPsHKeHWs) W peakTopsbl.
MeTogp! UICMbITaHWi 31eKTPUYECKO NPOYHOCTU M30NALUn*

FOCT 30830—2002 TpaHcthopmaTopbl cunoBble. HacTb 1. O6LME NONoxXeHUs

FOCT 33323—2015 (IEC 61287-1:2005) MNpeoGpasosaten NOyNpPOBOAHNKOBLIE CUIOBLIE [/15 Xe-
Ne3HOA0POXHOr0 NOABMXHOI0 COCTaBa. XapakTepuUCTUKN N METOZbI UCTIbITaHui

MpumevyaHne — T[lpy NOML30BaHMN HACTOSALLMM CTaHAAPTOM u,enecoo6pasHo NpoBEPUTL ,quICTBVIe CCbl104-
HbIX CTaHOapTOB B I/IH(*)OpMaLI,VIOHHOVI cucreme 06u.|.ero Nnosb30BaHNA — Ha OCbVILI,VIaI'IbHOM caiite defepasibHOro  areHT-
CTBa MO TEXHWYECKOMY PEry/IMpoBaHUI0 N METposiorMn B CeTu VIHTEpHET win Mo eXerogHomy VIHqDOpMaLI,I/IOHHOMy yKaza-
TeNn «HaupoHarbHble craHaapTb», KOTOprVI OI'Iy6]'IVIKOBaH Mo COCTOSHMIO Ha 1 AHBapsA Tekywero roga, M Mo BbiMyckam
exemecA4Horo VIHq’JOpMaLI,VIOHHOFO yKasatens «HauvoHaslbHble CTaHaapTbl»  3a TeKyLLI,VIVI rog. Ecrm CCbUIOYHBIN CraHOapT
3aMeHeH (VI3MeHeH), TO Npn NO/Ib30BaHM HaCToALWMM  CTaHOaPTOM  C/iedyeT pPyKOBOACTBOBATLCA 3aMEHALMM (VISMeHeH-
HbIM) craHgaptom. Ecnm CCbUIOYHbIN CTaHOapT OTMEHEH 6e3 3aMeHbl, TO MOMOXEHVE, B KOTOPOM [aHa CCbUlKa Ha Hero,
NPMMEHAETCA B HaCTun, He 3anaFVIBaIOLIJ,eVI 3Ty CCbI/IKY. 1

1) BeeAeHWe JaHHOTO TeKcTa 0ByC/I0B/IEHO HEOOXOAMMOCTLIO MPYBEAEHS CChITKA B TEKCTE Ha NPUIOXeHVEe A B
cooteetctue ¢ FTOCT 1.5 (nyHkT 3.12.8).
MprBEAEHHBI MEXXTOCY,AAPCTBEHHbIA CTaHAAPT UCMO/IL3YETCS NPU YCTaHOB/IEHWW AONOMHUTE bHBIX TPEOOBaHMIA

K 06bEKTaM CTaHAAPTU3ALWN.
2
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3 TepMuHbI 1 onpeaeneHus

B HacTosILLEeM cTaHaapTe A/1 TpaHCcqopMaTopoB NpuMeHeHbI TepMuHbI o FOCT 30830. 41 peak-
TOpoB — TepMuHbI 10 FOCT 18624. a Taike crefytolme TepMyHbI C COOTBETCTBYIOLLMMM OnpeseieHUsMM:

MpumeyvaHune —Cm. AB.1 (npunoxenve [B).

31 TArOBbIA  TpaHcgiopmaTtop  (traction  transformer):  TpaHcchopmatop,  NpeAHasHauyeHHbIi  Ans ycTa-
HOBKMW M pabOTbl Ha XEMIE3HOAOPOXHOM  MOABWKHOM  COCTaBe, HEMOCPEACTBEHHO MOAKMOYEHHBIA K KOHTaKTHOW
CETU 1 SBNSAOLLMIACS NEPBUYHBIM VCTOYHVKOM NMUTaHKS €10 CUCTEM.

32

YCTPOWCTBO NEPEK/TIoYEHNS BbIBOAOB 0OMOTOK (tap changer): YcTpoiicTBo, NnpeaHasHaueHHoe A
M3MEHEHNS coeanHEHI BbIBOAOB 0OMOTOK MeXAY COOO0I UM C BBOAOM.
(FOCT 16110—82. ctarba 6.15)

33

HarnpsbkeHne KOpOTKOro 3aMblkaHUA TpaHcchopmatopa  (impedance voltage): Hanpspkerve KopoT-
KOO 3aMblkaH/si Mapbl OOMOTOK /11 [OBYXOOMOTOYHOTO UM TPU  3HAYEHVS]  HAMPsHKEHWS  KOPOTKOO  3aMblkaHus
AnA  Tpex nap O6MOTOK: BbICLUENO W HM3LIErO, BbICLLIETO W CPEAHEro, CPEAHEro W HU3LWWETO HanpshkeHus —
NS TpexobMOTOUHOTO TpaHcdiopMaTopa.

(FOCT 16110—382. ctartbsa 9.1.5)

MpumevyaHne — [aHHble TepMUHbI MPUMEHEHbl B HACTOsWEM CTaHfapte, Ho otcytcteyoT B (EC 60076, Ha
KOTOpbIN MprBeaeHa cebika e IEC 60310.

34 peaktopbl  nepemeHHoro Toka  (inductor for alternating current):  PeakTopbl, KOTOpble  Mporycka-
I0T MNepeMeHHbIi TOK ANS  KOMMyTauwy, 3awutbl W hunbTpaumn, HanpyuMep peakTopbl, UCTOMb3yemble  A1s
nepexofa Mexay Mo3UUMSMM  YCTPOMCTBA  MEPEKTIOYEHVst  OTBETB/IEHWA  OGMOTOK  TpaHcdiopMaTtopa, — peakTopbl
TOPMO3HbIX LiEMeii KONIEKTOPHbIX ABUrateseli NepeMeHHON0 TOKa, PEaKTopbl MOMEXOMNOAAB/IEHVS U T. 4,

35 peakTopbl MOCTOSHHOMO Toka (inductor for direct current): PeakTopbl, KOTOpble MPOMYCKAKOT  MOCTO-
SIHHbIA  TOK C Ma/lbiMM WA HE3HAUATE/IbHLIMM  KOMMOHEHTaMM  MEPEMEHHOTO Toka [AN1A  KOMMyTauwy, — 3alyTbl
wm  wibTpauyy, Hanpumep  OWIbTPOBbIE — peakTopbl,  VHAOYKTVBHbIE  LUYHTbI  TSAMOBbIX — [ABWraTesieil,  peakTopbl
TOPMO3HbIX Lieneli gpuraresieli NoCTOsIHHOrO Toka U T. 4.

36 peaktopbl  Mynbcvpytowlero Toka  (inductor for  pulsating current): Peaktopbl, KOTOpble  MpOMyCKalT
MOCTOSHHLIA  TOK CO  3HAYMTESIbHOM — MEpPUMOAMYECKOA  Ny/nbcaumeli A1 KOMMyTaumW,  3ajtbl WM (OMIbTpaLmm,
Hanp1vep Cr/Iax1BatoLLMe peakTopbl TArOBbIX ABUraTenei n T. 4.

37 peaktopbl  npeobpasoBateneli  (inductor for  convertor).  Peaktopbl, BCTPOEHHble B  3/IEKTPOHHbIE
CWIoBble NpeobpazoBaTen A5 KOMMYTaLWK, 3aLLUWThl W chnnbTpaumn.

38 WHOYKTMBHOCTb ~ MEPEMEHHOro  Toka  (ac. inductance):  VHAYKTMBHOCTb, MNoydyaeMas M3 U3Mepe-
HUS  MEepeMEeHHOro  Toka, MPOMycKaemMoro  PeaktopoM, Mpyv  MUTaHWM  CUHYCOMOA/IbHbIM  MEpPeMEHHbIM  Hampsbke-
HMEM YCTaHOB/IEHHO BE/IMUMHBI 1 HaCTOThI.

39 nepexogHast  WMHAYKTMBHOCTL  (fransient  inductance):  VHOyKTMBHOCTb,  nosydaemas U3 OCUWIIO-
rpaMMbl 3arvicy TOka B peakTope 1 HanpsbxeHyst Ha 06MOTKe peakTopa.
3.10 HOMVH&/IbHbIE  MapameTpbl  peaktopoB  (rated  values  of  inductors):  HoMWHasibHble  napameTpsbl

N YCNOBUS  3KCrUlyatauym  (TOK.  HanpsbkeHue, 4acToTa, A/MTENIbHOCTb, paboumiA  UMkia, BeHTWIsus 1M T. 4.
KOTOpble A0/MKHbI  OblTb  WAW  FapaHTMPOBaHbl  M3rOTOBUTENIEM, WA NPeACTaB/eHbl WM A1 COr/lacoBaHMst C  o-
TpebuTenem nepes, NPoBeAeHEM UCTIbITAHMIA.

311 HOMWHa/IbHOE — HanpsbkeHve  (rated  voltage). U,y  HanpsbkeHve  npv HOMMHa/IbHOM — YacToTe,
NpUKaabIBaeEMoe MeXy SIMHENHBIMU BbIBOAAMN OOMOTKU.
312 MakcUMasibHoe — pabodvee  HanpsbkeHwe — (maximum - operating  voltage), U.,: Hauvbonbliee  Ha-

NPsOKEHME  MPU  HOMMHAIBHOA  4YacToTe, MpU  KOTOPOM  PEaKTop  COXPaHsSeET  CMOCOGHOCTb  MPOAODKUTENbHOM
paboTbl 6€3 NPeBbILLEHVS YCTAHOB/IEHHbIX TEMMNepaTyp Harpesa.

313 HOMUHaVIbHOE  HanpsbkeHve usonaumm  (rated  insulation  vottage). Uy .. HanpsxkeHue npu  Ho-
MVHa/IbHOM  YacToTe, MpUKIadblBaeMOe Mexdy BbiBOAOM OOMOTKM W Kakoi-nMbO  Apyroidi  Uenmbid WM MpoBO-
[ALLel YaCTbH, HAXOASALLENCS BHe 0OMOTKU.

314 HOMUHa/IbHaA ~ mowHocTb  (rated  power). O, PeakiMBHas MOLHOCTb  peakTopa,  YCTaHOBJ/IEH-

HasA ons pa6OTbI NP HOMUHaU/TbHBIX HAaNpPsHKeHUN 1 YacToTe.
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3.15 HOMUHa/bHBIA — Tok  (rated  current}. /., TOK.  MpOMycKkaemblii  PEaKToOpoM NP HOMVHASBHBIX
MOLLIHOCTY 11 HANPSHKEHNN.
3.16

uHTerpan  [bkoyns:  YCOBHasi  BE/MUMHA,  XapakTepusylollasl  TeryioBoe  [JelicTBMe  Toka  KOPOTKOrO  3a-
MblKaHASI Ha  paccMaTprBaeMblii  3MIEMEHT  3/IEKTPOYCTAHOBKY,  YUC/IEHHO paBHasi WHTerpasly OT  kBagpara
TOka KOPOTKOTO 3aMblkaHisi MO  BpeMeHW, B Mpedenax OT Hauya/lbHoro MOMEHTa  KOpPOTKOTO  3aMblkaHus Ao
MOMEHTa €70 OTK/THOUEHVISI.

(TOCT 26522—385. cTarbs 89}

MpumevyaHne — [daHHbIi TEPMMH MPMMEHEH B HacTOsILLEM CTaHgapTe, HO oTcytctByeT B IEC 60289. Ha KOTO-
pbiii npuBeaeHa ocbinka 8 IEC 60310.

4 Knaccugomkayms

4.1 B 3aB/CUMOCTY OT YCTPOIACTBA, 06YC/OBMEHHOIO U3MEHEHNEM BTOPUUHOTO HANPSKEHUS TArOBbIX
Leneii nog, Harpy3Kkoi, TpaHcqopMaTopbl MOMYT ObITb KNaCCUMLIMPOBaHDI Kak:

* TpaHchopmaTopbl C MOCTOAHHLIM KO3h(IMLIEHTOM TpaHChopMaLN:

* TpaHChOPMATOPbI C HU3KOBO/bTHBIM OTBETB/IEHVEM:

* TpaHCchopMaTOpbI C BbICOKOBO/IbTHBIM OTBETB/IEHVEM.

4.2 B COOTBETCTBUM C MCMO/b30BAHEM PEAKTOPbI MOTYT GbITb KacCUULMPOBaHb! Kak:

* pPeaKTopbl NEPEMEHHOTO TOKa,

- peaKTopbl NOCTOSIHHOTO TOKa:

* peaKTopb! My IbCUPYHOLLIErO TOKa;

* peakTopbl NpeotpasoBaresei.

MpumeyvaHune —Cm. AB.2 {npunoxexve [B).

5 BbIiBOAbI

Ona v3veHeHns  koadpdhuupeHTa  TpaHcdiopmauum — TpaHchopmartopa OfgHa WM HECKOSTbKO  ero  0GMOTOK
MOryT 6blTb  06OPYAOBaHbl  MPOMEXYTOYHbIMMA  BbIBOZAMM, KOTOpble YKa3blBAlOT Ha CxeMe U B TEXHUYECKMX
YCNOBYSIX C MPUBEAEHVEM VX MaKCYMaUTbHBIX PAGOUMX XapaKTEPUCTVK.

5.1 OcHOBHOI4 BbIBOA,

OCHOBHbIM ~ BbIBOAOM  CHMTAETCA BbiBOA, KOTOpbIi  MO3BOMSET MOMy4YaTb HOMUHa/IbHOE — HampsbkeHve  Ans
MUTaHUA TAMOBbIX ABuratenieli Mpu  HOMWMHaU/IbHOM — MOTpeb/nisieMoM  TOke, a o00MOoTka TpaHcdopmaropa CO  CTo-
POHbI KOHTAKTHOI CETU NOJTyYaeT MUTaHVe NPY HOMUHaTEHOM HaMPSHKEHW U HOMVHA/TBHOI YacToTe.

OcCHOBHble  BblBOAbI HEOOXOAVMMO YyKa3blBaTb Ha  TpaHcdopMarope, €ec/iM  OOMOTKM CO  CTOPOHbl  KOHTaKT-
HOW CeTV 1 TAroBble 0BMOTKM MMEOT MPOMEXYTOUHbIE BbIBOZb!.

[na  XenesHogopoXHOrO  MOABWKHOIO — COCTaBa, pPabOTalOWEro  Ha  HECKOMbKMX — CUCTEMaX TOKa,  OCHOBHble
BbIBOAb! MOMYT 6bITb PA3/IMUHBLIMU A/151 KKAON CACTEMBI.

[na  ocHOBHOrO ¥ [OpyrvX BbIBOOOB [O/DKEH OblTb ONpefenieH W ykasaH €  TeXHWYECKMX YC/oBMSIX — Ha
TpaHcopmaTop KO3th(MLMEHT TpaHcopMaLn Mpr XO/I0CTOM XOAE.

6 HoMMHanbHblEe HanNpskeHUst 06MOTOK TPAHCHOPMaTopPOB

6.1 HomyHasbHOE HanpsKEHVE CO CTOPOHbI KOHTaKT HOWA CETU

HOMVHa/IbHbIM ~ HanpPsDKEHWEM  CO  CTOPOHbI  KOHTAKTHOM  CETM  CUMTAlOT  CpedHeKkBaJpaTMyeckoe  Harnps-
KEHME. NPUKAAbIBAEMOE B HOPMaSTbHBIX PABOUMX YCOBMSX K Ipyrine 0GMOTOK CO CTOPOHbI KOHTAKTHOW CETU.

Ecm  o6MOTKA WMEET MPOMEXYTOUHble BbIBOAbl, TO HAaMPSHKEHMEM OCHOBHbIX BbIBOAOB O6GMOTKM — SIB/ISIET-
CSl HOMMHA/IbHOE HaMNpPSHKEHE CO CTOPOHbI KOHTAKTHOI CeTu.

ECM  MHOE He COIflacoBaHO MeXdy nNoTpebuTenieM W U3OTOBWTESIEM, TO HOMWHAIbHOE —HanpsbkeHne co
CTOPOHbI KOHTAKTHOI CETY YCTaHaB/MBAOT PaBHbIM HOMUHA/TEHOMY HAMPSHKEHUIO TSIFOBOI CHCTEMBI.

MpumMmeyaHne — HoMHanbHble HanpsbkeHUs1 CO CTOPOHbI KOHTAKTHOM CETU YCTaHoBEHbI B FTOCT 6962.
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6.2 HomWHasbHOE HanpsbKeHne BTOPUUHON 0GMOTKM

HoMWHa/IbHBIM ~ HaMpsDKEHMEM  BTOPUYHOK  OBMOTKM  TpaHcchopmaTopa  CuMTaloT — Cpef,  He  KeajapaTudyeckoe
HanpsbkeHWe XOMIOCTOTO  XOfi@d Ha €e BbiBOJAX, KOTAA OCHOBHOM BbIBOA O6GMOTKM TpaHchopmartopa CO  CTOPOHBbI
KOHTaKTHOW CETU NUTAETCS NPU HOMVHA/TEHOM HAMPSHKEHMN U HOMUHAUTBHOI YacToTe.

7 HoMWHanbHasA MOLHOCTb

TpaHcchopmaTopbl, kakK  MPaBWIO, WMEHT  HECKOSIbKO — BTOPWYHbIX — OGMOTOK  (Hampumep,  Tark,  BCroMora-
TerbHble.  3HEProoGecrneyeHnss  CoCTaBa). HOMMHA/bHYID  MOLLHOCTb B KWIOBO/bT-aMnepax — Kaxmoli 13 o6Mmo-
TOK. OMNpede/ieHHyl0 B BWAAE TNPOM3BEAEHUS HOMWHA/IBHOTO  HaMpPsDKEHUs U HOMMHa/IBHOTO  TOKa  OGMOTKM,  YKa-
3bIBAIOT B TEXHUUECKVIX YC/IOBUSIX Ha TpaHCopMaTop.

HoMVHasbHbIE NapameTpbl TPaHCIOPMaTopa OTHOCATCS K NMPOAODKUTESIBHOMY PEXVMY PaGOTbI.

HoMVHa/IbHbIM ~ TOKOM ~ OBMOTKA ~ CUMATAlOT  TOK, KOTOpbIi 3Ta O06MOTKA MOXET  BblAEpXvBaTb  MNOCTOSHHO
6e3 MpeBbllUeHVs Mpedena TemnepaTypbl HarpeBa, YCTaHOBMEHHOro B pazgene 9. [ TAroBoii  OBMOTKA  HO-
MUHa/bHBIA ~ TOK  [JO/DKEH  COOTBETCTBOBATb  TOKYy  OCHOBHOTO — BbiBOA.  [JaHHoe — onpefefieHne  HOMMHASIBHOTO
TOKA MpUMEHsieTCs Torda, korda [Jpyre  OGMOTKM, HaxOAslMecs Mof — Harpyskoi, MMTaloT  CBOM  HOMMH&/TbHble
HarpysKu.

MpunmevyaHne — HoMMHa/bHAsA MOLLHOCTb OOMOTKM TpaHchopMaTopa CO CTOPOHbl KOHTAKTHOM CEeTU MOXET
OblTb MEHbLUE CyMMbl HOKLWHa/IbHBbIX MOLLHOCTE ee pasrbluHbIX BTOPUYHBIX OGMOTOK: 3TO MNPUMEMSIEMO, Hampumep, O/
TpaHchopmaTopa, eAMHCTBEHHbIM MyTEM COEAVHEHHOrO CO CTaTMyeckMM npeobpasoBaTesnieM, WM s TpaHcdopMaro-
pa. MMEIOLLEro BTOPUYHYH) OOMOTKY [/11 SHEPrOCHAGKEHWS1 COCTaBa, KOTOPYH) MCMOMb3yTOT TOIbKO B TEYEHUE XOJIOAHOTO
BPEMEHU roga.

8 OxnaxpaeHue

8.1 TpaHcchopMaTopbl M peakTopbl A0/MKHBI MAEHTUCIMLMPOBATLCS B COOTBETCTBUM C NPUMEHSIEMbIM
CMOCOGOM OX/TXKAEHNS.

8.2 Bugpl cucteM oxiaxaeH!s TpaHCIOPMAaTOPOB M PEAKTOPOB Y WX YC/IOBHbIE 0603HAYEHNS AODK-
Hbl COOTBETCTBOBATb NPYBEAEHHLIM B Tab/mLe 1a.

Tabnuuya la
YcnosHoe 0603HaveHne
Bug, crcTeMbl ox1abKOEHUA TPAaHCHIOPMATOPOB Y PEaKTOpPOB ena CUCTEMbI OXTXKAEHWSA,
npuHaToe B M3K
EcTecTBeHHOe BO3AyLLUHOE NPy OTKPLITOM UCTIO/THEHWN AN
EcTectBeHHOe BO3AyLLUHOE MPY 3aLLMLLEHHOM UCMO/THEHNN ANAN
EcTecTBeHHOe BO3AyLLUHOE NPy repMETUYHOM MCMOSTHEHN ANAN
Bo3ayLUHoe ¢ NpUHYANTENBHOW LMPKYISILME BO3ayxa ANAF
EcTectBeHHas UypKyiaLma Bo3ayxa v Macna ON AN
MpyHyayTEenbHaA LIMPKYISLMA BO3MyXa 1 eCTECTBEHHAs LMPKYIALMS Macna ONAF
EcTecTBeHHasn LMPKY/IALMA BO3Ayxa Y NPUHYAUTENbHAA LPKYNALMA Macna ¢ HeHa- OFAN
Mpas/ieHHbIM MOTOKOM Macsia
EctectBeHHasA LMpKyNALMSA BO3ayxa U NPpUHyAUTENbHAA LMPKYNALMA Macra C Ha- ODAN
Mpas/ieHHbIM MOTOKOM Macsia
MpyHyoyTenbHaA LMPKYNALMA BO34yXa 1 Macsia C HeHarpas/IeHHbIM MOTOKOM Mac/ia OFAF
MpyHyoyTeNbHaA LIMPKYNALMS BO34YyXa 1 Macsia C Hanpas/ieHHbIM MOTOKOM Macsia ODAF
MpyHyaUTEeNbHas LMPKYNALMS BOABI M Mac/ia C HeHarnpas/IeHHbIM MOTOKOM Macria OFWF
MprHyoyTEeNbHasA LMPKYNALMA BOAbI Y Macsia C Harpas/ieHHbIM MOTOKOM Mac/ia ODWF
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OkOHuaHVe Tabmupl 1a

YcnosHoe 0603HaveHne
BWf, CUCTEMbI OX/TEKAEHNS TPaHCCHOPMATOPOB U peaxTopoe BU/ja CYICTEMbI OX/TDKAEHWS,
npuHAToe a M3K
EcTtectBeHHOE Ox/1aXaeHME HETOPHOUMM XUAKAM ANSNEKTPUKOM LNAF
OxnaxaeHVe HEropHUMM XXUAKMM AMSNEKTPUKOM C NPUHYAVUTENBHOM LMpKyisLyvel LNAF
BO3dyxa
OxakaeHVe HEroPHOUMM XXUAKMM AMSNEKTPUKOM C NPUHYAVUTENBHOM LMpKyisuvel LFAF
BO3/yXa 1 C Hanpas/IEHHbLIM MOTOKOM YWAKOrO AV3MIEKTPUKA
MpumeyaHne — Korga TpaHcdopmaTopbl M PeakTopbl OX/IAXAAIOTCH MOTOKOM BO3[yXa, Bbi3blBaeMbIM
[BVKEHVIEM  KENEe3HOLOPOXHOTO  MOABVKHOTO  COCTaBa WM CUCTEMON  MPUHYAWTESIBHOTO  BO3LYLUHOMO — OX/1aXae-
HVUSA. KOTOpasi He Npoxofwna UCTbITaHUs BMECTe C TpaHcqiopMaropoM WM C PeakTopoM, TO MOTOK (WM CKOPOCTb)
BO3[yXa, Ha KOTOPbIA AO/mkHA ObiTb paccyMTaHa HOMMHaUIbHas MOLLHOCTb O06OpYAOBaHWSsl, AO/MKEH OblTb  yxas3aH
noTpeduTenem.

MpumevaHue —Cwm. [B.3 (npunoxeHvie AB).

9 TMpegens! NpeBbILEHNS TEMNepaTypbl

9.1 Knaccudmkauysi 3NneKTpoM30sILMOHHBIX MaTeprasioB

Knaccbl ~ HarpeBOCTOMKOCTM — TBEpPAbIX  3MEKTPOM3OMALUMOHHLIX — MarepuasioB,  WUCMOSb3yeMblX AN U30Ns-
UMM OGMOTOK TpaHCCOPMAToOpoB W peakTopoB, nNpuBeAeHbl B Tabnmue 3. OHM  YCTaHOB/EHbl B COOTBETCTBUM
¢ TpedosaHuavMn FOCT 8865.

Krnacc  HarpeBOCTOMKOCTM  SMEKTPOM3O/ISIUMOHHLIX — MaTepuasioB,  WCMOMb3yeMblX B TpaHcdopMarope W
peakTope, LO/MKEH OblITb YKa3aH M3roTOBUTE/IEM B TEXHUHYECKVIX YCIIOBUSIX.

9.2 T[lpeperibl NPEBbILLEHUS TEMMEPaTypbI

TemnepaTypa 3/1EMEHTOB  TpaHCIOPMATOPOB W PEakTOpoB  MNpu  TeMrepatype  OKpYarolero  Bozayxa
40 *C He posoKHa NPeBbILLIATb 3HAUEHWIA, MPYBEAEHHBIX B TAGMLE 3.

MpumevyaHne —Tabnmupl 1 1 2. npucytcteytowme B IEC 60310. HO He BK/IIOYEHHbIE B HACTOALLMIA CTaHOAPT,
npvBeeHs! e npuioxeHun L.

[ns  npeBbileHWiA  TemnepaTypbl  MPUBEAEHbl  ABa  a/lbTEPHATMBHLIX — BapuvaHTa, COOTBETCTBYHLUME  Kac-
cy 1 paboyero pexuma (HOpMasibHbI pexuMm paboTbl) M Knaccy 2 pabodvero pexuva  (Tskenbid  pexvm  pabo-
Thl). Knacc 2 paboyero pexvma COOTBETCTBYET pabouMM LyKIaM TpaHCIOpMAaTOpoB W peakTopoB MpW  MOJHOM
3arpyske B TeUEeHVIe NPOAO/KATESbHbIX MEPUOAOB UX CIYXObI.

MpepenbHble 3HaueHVst Temnepatypbl NpuBeAeHsl B TabnMue 3 B kayecTBe  PykoBOACTBa.  [peanodt-
Te/bHbIMY NPEAEBHBIMW 3HAYEHVISIMU SIBISIKOTCS! I0MYCTVMbIE NPEBbILLEHWS TEMMepaTypbI.

MpumevyaHnsa

1 T[peBbilleHss TemnepaTypbl, NpuMBEeAeHHble Ans 1-r0 Knacca paboyvero pexviMa, YuuTbiBaoT, YTo 6GOpTOBOE TArO-
Boe 000pyfoBaHMe He HarpyaeTcs MNPOLO/KUATENBHO M UMEET 3HauuTeNlbHble nepuodbl paboTbl NpU CHYDKEHHON Harpyske
N XOSIOCTOM XOfe. 3TO CHWKAET CTapeHue W30MSUMOHHLIX MaTepuasioB, ykasaHHblX B TOCT 8865. Kpowme Toro, ans 1-o
Knacca pabodvero pexviMa 60pTOBOrO TATOBOrO O0OOPYAOBAHUS CUUTAKOT MNPaBWIbHLIM MPUHUMATL 3a OCHOBY MpEBbILLEHME
Temnepatypbl Haf, MakCYMaslbHOM CpedHECYTOYHOW TeMMepaTypoi OKpyXarollein cpegbl, Kotopas npuHsTa paBHoi 25 *C.
01 BCEX MakCUMasibHbIX Temnepatyp Okpyxatoweli cpegbl — A0 50 *C. 3ro npedenbHoe [OMyCTVMOE 3HaYeHne CHDKa-
ertca go 40 *C pgna 2-To knacca paboyero pexumva. Mpy Temneparypax OKpyxawolleli cpefpl, npesbiwawowmx 40 'C. ans
000VX PEXVMMOB pPaboTbl MPEBbILLEHWE TemnepaTypbl, NpMBeAeHHOe B Tabnmue 3. [JO/MKHO ObITb CHWKEHO Ha PasHOCTb
Mexay 3Toii Temneparypoir n 40 *C (40 *C pns 2-ro knacca M 50 *C pns 170 knacca COOTBETCTBEHHO). «OKpyXaroLast
cpefa» B AaHHOM KOHTEKCTE O3Ha4aeT Temneparypy cpespbl, OT KOTOPOI HAUMHAETCS OX/TaXAEHNE.

2 HowmuHasIbHYH MOLLHOCTL 060pYyAOBaHVsl CrefyeT OTHOCWUTb K MHTerpasly [hkoynist TOoKa Harpysky, COOTBETCTBY-
owemMy haktTMyeckoMy pexmMmy paboTtbl. Paktnyeckasi HOMMHa/IbHasi MOLLHOCTb, Ha KOTOpOl 6as3vpyetcsi MChbiTaHue Ha
HarpeB, He NOA/IEXUT COMMacoBaHNIO MEXIY NOTPeGUTENEM 1 U3TOTOBUTESIEM.

3 Cwm. npunoxenue [ILL B YaCT HEBKTKOYEHNS B HACTOSALLMI CTaHaapT Tabnmu, 1 n 2IEC 60310.
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Tab6nuuya 3—Tpeaensl NPeBbLILLEHVS TEMMepaTypbl

JonycTmoe npeBsbILLEHE TeMMepaTypbl
Knacc (Npv TEMNEpaTYpe OKpyXKatoLLei cpeap! | /1 paaen bHele
YacTn 06opya0BaHus Harpoao™ 40CY.'C SHaCHINA
CTOMKOCTH TemMneparypsbl,
06MOTOK 1- knacc 2-ii knacc -
paboyero pexumva | paboyero pexmva
O6MOTKM (CpeaHVe NPEBbILLIEHNSI TEMMEPaTYpPbI) 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
MuHepanbHOe Mac/o AN CUHTEeTUYECKUiA
XUAKUIA AN3NeKTPYK ¢ TeMnepaTypoii Bocna-
MEHeHUS. MeHbLUel nnn paeHoii 300 "C (kna- 65 65 105
KOCTb O)*
CVHTETUYECKUIA XKW AVSNEKTPIK C TEM-
nepaTypoii BocrnameHeHus Boite 300 'C (xua-
kocTb K) 150 150 190

MonHoe Ha3BaHWe XMAKOCTY NPUBEAEHO B CBSA3M C HEBK/TIOUEHVEM B HACTOALLMIA CTaHaapT Tabmupl 1 IEC
60310:2004 [cm. AB.3 (npunoxeHve AB)].

MpumeyaHne — B c/iyyae HampaBfeHHOrO MOTOKA Macsa npedesbl MPeBbIEHVs Temnepatypbl 06MOTOK

MOTYT GbITb YBENMYEHbI Ha 5 *C.

Ona xvpkocten Buga O paspellaeTcs TOMbKO Npefern MpeBbllleHns TemrepaTypbl kKnacca HarpeBoCTomkocTh A.
Ona xuakocteli Buga K npesen npesbilleHVst Temnepatypbl kak OOMOTKW, Tak WM XUOKOCTM B Tabnvue sBnseTcs Ans
KaDKZOM M3 HX CaMbIM HYDKHUM 3HAYEHMEM.

Boriee BbiCOKMe MpefenbHble 3Ha4YeHUs MOTYT a[anTMpOBaTbCA MO COMlacoBaHUIO Mexay notpebutenem u us-
rOTOBUTE/IEM. €CMM  MPUMEHSIIOTCS  OMPEeAENIEHHbIE  M30MALMOHHBIE  MaTepuasibl  (BNaroHenpoHvuaeMas  Crabumsnpo-
BaHHasA Gymara, TepMOCTabWIM3VPOBaHHas bymara, creLmasibHbIe 130/ MPYHOLLME XUAKOCTU U T. 4.).

Mpepenbl NpeBbILLEHVST TEMMepaTypbl 3/1EMEHTOB, 3arnofHAEMbIX a30M, kak B CaMOM rase, Tak U B B3aMMOAeit-
CTBYIOLUMX C HYM OOMOTKax Mof/iexar OnpeaesieHnio Mo COracoBaHMIo Mexgay noTpebutenem u M3rotoBuTesiemM C yde-
TOM XapakTepuCTVK MpUMeHseMoro rasa. [ns o6MOTOK npeferibl MPeBbiLEHVs TemrepaTypbl He [JO/kHbl MPeBbILaTh
npeaesbHbIX 3HaYeHN Temneparyp, ykasaHHbIX B Tabnmue.

3HaueHs NpeBbILLEHS TeMMepaTypbl U3 TabuLpl 3 MPUMEHSIIOT K TEMMEpaTypam, M3MepsieMbIM;

* CNoco6oM M3MEHEHVS CONPOTUB/IEHUS! A1 pacyeTa cpesHeil Temneparypbl 0GMOTKM:

* TEPMOMETPOM (LLIAPUKOBLIM WM ANEKTPUYECKIM) [1/151 YacTelA, KpOME 0BMOTOK.

lMpeBbilLEHME TeMrnepaTypbl CEpAEYHVKOB W [APYMX  YacTell  TpaHC(OpMaTopoB WM PEaKTOPOB  He  [IO/K-
HO [JocTWraTb 3HAYEHUsl, MPWM KOTOPOM MOryT ObiTb MOBPEXAEHbl 3TW WM CMEXHble C HAMM YacTh. B cnyuae
maxocTeli K Buf X1OKOCTV ykasbIBaeT NoTpebuTesb.

10 3aBopackue Tabnykn

101 3aBopckas Tabnnuka TpaHcdopMaropa

Kaxaplii  TpaHccopmaTtop  AO/MKeH ObiTb  CHabweH Tab/mukol,, Ha  KOTOPOW  YkasblBaloT — criedytolye  AaH-
Hble. EC/IN MHOE He COrMacoBaHO MeXAy NoTPEGUTENIEM U M3rOTOBUTE/IEM:

* HaMEHOBaHWE N3roTOBUTESS;

* CEPUIAHbI HOMEP M3rOTOBUTES;

* [ATy U3TOTOB/IEHNS,

* CXeMy COeIHEHNIA;

- OCHOBHbIE OTBETB/IEHMS;

* HOMUHaUTbHYHO MOLLHOCTb W HOMMHA/TEHOE HaNPsKEHWE Kavka0i OGMOTKY;

* HOMVHA/IBHYHO YacToTy;

* OX/IKAAIOLLYIO Cpefly U ee BUg;
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* 06BEM OX/TaXaatoLEel cpeap!;
* 0603HaueHVIe criocoba OXTaKAEHS;
* 00LLYH Maccy.

10.2  3aBopckas Tabnuuka peaktopa

Kaxaplii peaktop Ao/mkeH 6biTb CHaGWeH Tabrmukol,, Ha KOTOpOW  YkasblBaloT —Crieaytolme  AaHHble, ecnu
VHOE He COr/1acoBaHo Mexay NOTPEBUTENEM U U3rOTOBUTENEM:

* HaYMEHOBaHWE N3roTOBUTES;

* CEpUIHbIA HOMEP V3TOTOBUTENS;

* BU peakTopa;

*  HOMWHa/IbHbIA TOK  (CpegHeKBagpaTuyeckoe 3HayeHVe WM cpejHee  3HayeHWe MOCTOSHHOMO  Toka  And
Cr/I2XKMBAIOLLYIX PEaKTOPOB);

* 3HAYEHWNE MHAYKTVBHOCTU (NPY OAHOM UMM HECKOSBKMX 38aHHBIX CXOAHBIX 3HAUEHVISIX TOKAY;

* HOMUHa/TbHasA YacToTa;

* OX/TaxKadarollad cpeja n ee sBua:

« 0603HaueHVe crnocoba oxX/IaKAEHUS;

* 06Las Macca.

11 WcnbiTaHusa

111 Kateropum ncnbimaHumii

1111 O6Lwme NonoxeHus

YcTaHaB/MBaroT CrieflyroLLyie KATEropyn UCTIbITaHWIA:

* NPMEMO-CAATOUHbIE VCTbITaHS;

- Nepuoamnyeckme NCMbITaHus;

- 1ccnepoBaTtesibCkue UCTIbITaHNS.

Bugb! UcnbITaHuii, NoANeXaLLyx BbINOSHEHVIO [/151 KKAO KaTeropum, NpBeaeHb! HUKe.

11.1.2 Tpremo-CcAaToYHble UCTIbITaHWA

Mpriemo-CcAaTouHbIE UCTbITaHNS NPOBOASAT HA BCeM 060pYA0BaHM OFHOTO M TOTO e 3akasa.

[na onpegeneHHoro  06OpPYJOBaHWS MO COMIALUEHUIO  MEXQY 3aKasyvMkoM W W3rOTOBUTENIEM  MpUeMo-Caa-
TOYHblE WCMbITAHMS MOIYT OblTb  3aMeHeHbl  WCMbITaHWAMY, MPOBOAMMbIMWA  HA  HECKOSbKMX — 0bpasuax — 0bopyao-
BaHVISi. NPOV3BO/IbHO OTOBPaHHbIX 13 3aKasa.

11.1.3 Mepvognyeckue UCrbITaHs

Mepvognyeckvie  uUCMbITaHWA  MPOBOAAT  HA  eOMHCTBEHHOM — obpasue  060pydoBaHMA  AAHHOM  KOHCTPYK-
L. 0TOBpaHHOM U3 NEPBOVA NPOM3BEAEHHON MapTUN.

Ob6opyfioBaHMe ~ MaccoBOTO  MPOM3BOACTBA  CriedyeT  cuMTarb  MpOLWeAWVM  NepUoaMYeckMe  UCTIbITaHna U
0CBOOOXAATECA  OT  HWX. €CAM  M3rOTOBUTENb  MPEAOCTaBNsieT  MpaBWwibHO — OQIOPM/IEHHbIE  CepTUdIMKATHI  Mepuo-
[VHECKVIX UCTIbITaHWIA, Y)Ke MPOBELEHHBIX HA UAEHTUYHOM 060PY40BaHNN, CO34aHHOM paHee.

dakynbTaTVBHble  Mepuoa/veck/ie  WCMbITaHWs MNPOBOAAT TOMBKO B TOM  C/lyyae, €CM OHWM  CrieuyiasibHo
yKazaHbl B TEXHNYECKOM 33aHNN.

MepnoguyHOCTb MCNbITaHWa TpaHchOpMaTOpPOB U peakTOpoB BblbupawoT u3 psAga 1, 2, 3, 5

neT W yCcTaHaBNMBalOT B TEXHWYECKMX YCMNOBMSIX Ha TpPaHCOPMATOpPbl U peakTopbl KOHKPETHbIX
cepwii 1 TWNOB.

11.1.4 ViccnepoBaresfibCKue UCTbITaHUsA

ViccnepoBatensckie  WCMbITaHWUA — SABMAIOTCA  CrieuyasibHbIMM -+ UCTIbITaHUAMM  dDaKky/IbTATUBHOTO — XapakTe-
pa. KOTOpble MPOBOOAT Ha OfHOM obpasue o6opyaoBaHVs  ANA  MOSyYeHUst  [OMOMHUTESbHBIX  [@HHbIX O  €ero
TEXHWNYECKVX XapaKTEPUCTVKAX. VX MPOBOAAT TOMLKO B TOM C/lydae, €C/IM OHU CreLyiasibHO YkasaHb! B 3aKase.

PesynbTatbl 3TVX UCTbITAHWIA He [O/DKHbl B/VSATb  HA  MNpUEeMKy OOOpyfOBaHWs, €c/iM B 3akase He YcCTa-
HOB/1EHO VHOE.

112 WcnbitaHusa TpaHctopMaTopos

1121  O6uwe nonoxeHys. MNMepeyeHb NCTbITaHuiA
MpoBepKkn, UM3VIEPEHUS U UCMbITaHUsl, MNoASexallye MPOBEAEHMO Ha  TAMOBbIX  TpaHcopmartopax, — npu-
BEAEHbI [N KKAOI KaTEropun UCTbITaHW B Tabnmue 4.

8



FOCT 33324—2015

Mo cornacoBaHM0 C MOTPEOUTENIeM  UCMbITaHUS  PeakTopa, WCMofb3yemoro Al nepexoja  Mexay — no-
3MLMSIMX  TIEPeK/oYaTenil  BbIBOJOB OBMOTOK — TpaHChopMmaTopa, KOTOpbli He MOXET 6biTb  OTAE/leH OT  TpaHc-
cpopmaTtopa. crieyeT MpOBOAWTL COBMECTHO C  WCTIbITaHWSMM  TpaHcpopMaTtopa, €C/M  3T0  OCyLecTBuMO.  [Mpu
HEO6XOAMMOCTM MO COIIaCOBaHUO  MexXdy MoTpeGuTesieM U M3IOTOBUTESIeM  AOMYCKAaeTcs  MpoBeAeHne  UCTbl-
TAHWA 3TUX pPEaKTOpOB B KA4yecTBe OTAE/bHOTO  060pyAOBaHMs A1 MOATBEPXAEHUS €ro  COOTBETCTBUSI  BCEM
TPe6OBaHNSIM HACTOSILLIErO CTaHAapTa.

Ta6nuua 4— MNepeyeHb NPOBEPOK W UCTIbITaHWIA, NOA/IEXALLMX NPOBEAEHMIO Ha TArOBbIX TpAaHCOpMaTopax

TTYHKT 1w NOANYHKT HACTOSILLIETO CTaHAapTa
BWZ, UCTIbITAHNA Meprogn MpncmO’ VccnepoBsa-
Yeckoo caTouHoe TesbCcKoe
VcnbITaHne VcnbITaHne VChbITaHe
[MNpeasapuTensHas nposepka — 11.23 —
13mMepeHvie ConpoTUBAEHMSI 0OMOTOK 11.24 11.24 —
V3mepeHvie koadhdhrLmeHTa TpaHcgopmaLimmn 11.25 11.25 —
13mepeHvie NoTepb 1 TOKa XO/I0CTOro XO4a 11261 11.2.6.2 —
13mMepeHvie HanpsxeHMA KOPOTKOro 3aMbIKaHNsA 11.2.7 11.2.7 —
13mepeHve NoTepb KOPOTKOTO 3aMbIKaHWs 11.2.8.2 11.2.8.3 —
OnpepeneHve cyMMapHbIX NoTepb 11.29 — —
VicnbiTaHne Ha Harpes 11.2.10 — —
[MpoyHOCTL M30NAUMN:
- CTOVKOCTb K MHAYKTUPOBAHHOMY HarNpshKEHMO 112111
- CTOVKOCTb X HarMPSPKEHMIO MPOMBbILLIEHHORN YaCTOTbI — 11.2.11.2 —
- CTOKOCTb K MIMITy/IbCHOMY HaMNPSDKEHMIO NOHOW A/IMTENBbHOCTH
{cnbiTaHne HanpshkeHeM rpo30BbIX UMIY/ILCOB) 112113
MoBefeHWe B YCMOBUSIX KOPOTKOTO 3aMblkaHUs (ChakybTaTvBHOE) — — 11212
CTOIiKOCTb K MEXAHNYECKUM BHELLHUM BO3€ACTBUAM 11.2.13 — —

~ HammeHoBaH e JaHHOrO BUA VICTbITaHWS, NPYBEAEHHOE B CKOOKaX, COOTBETCTBYET YCTAHOB/IEHHOMY B
MOCT 1516.2.

MpumeyvaHune —Cwm. B4 (npuioxeHueB).

McrmbiTaHnst  TAMOBbIX — TPaHChOPMAToOpoB,  SB/MAIOWMXCA — YacTbl0  CTAaTM4eckoro  npeobpasosartesiss,  Crie-
ayet nposoantb no FOCT 33323.

1122  [Oonyckn

B Tab/mue 5 npuvBedeHbl AONYCKW, MpUMEHsieMble  [/1  Ha3HAYeHHbIX MapameTpoB, KOTOpble — SIB/ISKOTCH
NPeAMETOM rapaHTUi M3roTOBUTE/IS, OTHOCALLIMXCS K HACTOSALLIEMY CTaHOAPTY.

Ecnv gonyck B 04HOM 113 Harnpas/ieHUi He YKasaH, TO 3HaYeHUEe B 3TOM HanpaB/IeHN He SIMMUTUPYETCS.

Tab6nwuuya 5— fdonycku

HavimeHoBaHve napameTpa (MyHKT) [Jonyck
1 a) CymmapHble notepu ¢ 10 % cymmMapHbIX notepb
b) MoTepu cocTaBHol4 YacTh (cm. 11.2.6. ¢ 15 9% noTepb KakAoiA COCTaBHOM YacTU NpW YCMOBWW, YTO [10-
11.2.8,11.2.9) MyCK Ha CyMMapHble NoTepK He NpeBbILLaeTCA
2 KoathchyupmeHT TpaHcdopmMaummi npu Xono- + 05 % ko3thdmumeHTa, 3asiB/IEHHOTO 8 3aBOACKON Tabruke,
CTOM XO4e Ha OCHOBHON BbIBOA (HOMUHaMbHbLIA | WM MPOLEHT 3asB/IEHHOr0 KoadpdpmumenTta, pasHbii 1/10 dhaktnue-
KoadhdomLeHT TpaHcdhopmaLm) {cm. 11.2.5) CKOr0O HanpspkeHVsi KOPOTKOTO 3aMblkaHWsi B MPOLEHTaxX MpY HOMM-
Ha/TbHOI Harpy3ke, SI060ro 13 HNX C MEHBLLIM 3HaYEHNEM
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OKOHYaHve Tabnuubl 5

HavmeHoBaHWe napameTpa (MyHKT) JAonyck
3 HanpspkeHue KopoTKOro 3amblkaHnsi (OCHOB- 115 % 3asB/1EHHOIO HANMPSXEHNA KOPOTKOIO 3aMblKaHWsi 3TOro
HOro BbIBOAA) (cM. 11.2.7) OTBETB/IEHMSL)
4 Tok xonocToro xoga (cm. 11.2.6) + 30 % 3asiB/IEHHOrO TOKA XO/I0CTOrO Xo4a

[Ons gpyrvix BbIBOZOB [OMYCK [AO/MKEH ObiTb MPEOMETOM COITIALLEHWST MeXay MOTpeGUTeNeM 1 U3TOTOBUTENIEM.
[ns cneupanbHOr0 MpPUMEHEHUST [OMYCK MaeT 6biTb yMeHblleH Ha 10 % MO COrMalleHuio Mexay noTpetutesieM U
3rOTOBUTENEM.

11.2.3 TMpegaputenibHas NpoBepka

Mepen  npoBefeHVEM  MPUEMO-CAATOMHLIX — WCMbITaHWA  OO/MKHbI  OblMb  BbINOMIHEHbI  MPOBEPKA  CXEMbI
Leny, Mapk/pOBKM  BbIBOAOB,  COOTHOLUEHUS  BEKTOPOB  HanmpsbkeHWd (41 TpexdpasHbix  TpaHcdiopMaTopos),
NONAPHOCTEN 1 [@HHbIX Ha NaCcMOpPTHON Tabnmuke.

11.2.4  Vi3mepeHue conpoTuBAeHNs 0OMOTOK

ConpoTVBNEHE  KaKAOW OOMOTKM  MeXay OOCTyNHbIMM  BbIBOAAMY, HaxOAsAWWMUCH B XO/IOOHOM  COCTO-

SHAM.  JO/KHO  ObiTb  M3MEPEeHO MpW  MOCTOSHHOM  Toke. M3MepeHvie  COMPOTVB/EHWS, a Tawke onpeaeneHvie
Temnepatypbl OOMOTKM, MpWM  KOTOPOA MpoBOAwIoCh u3vepeHne, — no T[OCT 34841, [Ana  MUHMMM3aUMN
B/MSHWS  CaMOMHAYKUMW 1 MPaBWILHOrO — OMpefenieHns  Temneparypbl  OOMOTOK — criedyeT  MpyHuMatb — Mepbl
npesoctopoxHocth no  FOCT  3484.1. ConpotviBieHne W Temneparypa OOMOTKM — [O/DkHbl  ObITb  3aperycTpu-
pOBaHbI.

Mpy NepUoANYECKVX UCTILITAHUAX:

a) ecim obmMOTKa VMEET OTBETB/IEHUS [/ PEry/MpOBaHVsl  HampshkeHWss TArOBOW  Lenu, TO  CyMMapHoe
COMPOTVB/IEHME yyacTKa 3TO OOMOTKM, HaxOAsLIErocs MNof —HanpshkeHWeM, [O0/MKHO OblMb  M3MEPEHO A1 Kak-
[I0r0 OTBETB/IEHUS:

b) €ecnM  HekoTopble BCTOMOraresibHble OOMOTKA  MMEKT  HECKOMbKO  CeKUMiA, 0 AO/MKHO  OblTb  M3MEpPeHO
COMPOTUB/IEHVE KXKAOM U3 HUX.

Mpy NPMeMO-CAATOUHBIX UCTbITAHWAX:

- U3MEepeHue a) JOMyCTUMO OrpaHVYMBaTL OCHOBHBLIM BbIBOLOM OOMOTKY:

* i3MepeHVie b) AOMYCTUMO BbINOMHATH TOMLKO Ha BCMIOMOraTe/1bHO 06MOTKE B LIENOM.

MpumedvaHne —Cwm. [B.5 (npunoxerve 1B).

1125 VismepeHue koadhdhmumeHTa TpaHcdopMaLm

KoathdomumeHTsI TpaHcthopMaLmmn Mexay napamy 06MOTOK HE0BXOAUMO U3MEPSTL Ha BCEX BbIBOJAX.

Ecrv  TpaHcdhopmatop € perysMpoBKO/  BbICOKOTO — HamMpPsKEHWSI  MMEET  HECKO/IbKO  TArOebIX — BTOPUYHbIX
0OMOTOK UM MpaBWibHble  KO3IChULMEHTBbI  TpaHcdiopMaumm  ObUM  3apEerucTpupoBaHbl  MPU BbIMOIHEHUN  U3Me-
peHns Mexgy ST¥MM  0bMOTKaMK, TO [OCTAaTOMHO  U3MEpUTb  KOSIDMUMeHT  TpaHcopMaLym  Mexgy OfHOW 13
3TUX BTOPUUHBLIX OBMOTOK M OBMOTKO# CO CTOPOHbI KOHTAKTHO CETUN /151 BCEX BbIBOLAOB 3TON OOMOTKU.

Vi3amepeHre KoadhhmLmeHTa TpaHcdopmaLmm TpaHcgopmaropa c MOCTOSIHHBLIM KoahhLEeHTOM
TpaHcdiopMaumy,  SBAAIOLLErocs  YacTbto  TpaHcdhopmaTopa C  Pery/ivpoBKOM  BbICOKOTO  HanpsbkeHusi,  MpoBO-
[AT NPy NEePYOANYECKAX UCTIBITAHNSIX.

11.2.6 V13vepeHve NoTepb 1 TOKa XO/I0CTOro Xo4a

i3mepeHne NnoTepb M TOHA X0/10CTOro Xo4a Heo6xoanmMo BbINOHATL No TOCT 3484.1'K

V3amvepeHnss  crefyeT  BbIMOMHATb  NPM HOMMHaUIbHOM — YactoTe € (OOPMOA  BOMHbI  MPUKMIaAbIBAEMOMO  Ha-
NPSHKEHSL. G/IN3KOIA K CUHYCOUARITEHOM.

B cnyyae wvcnbmateslbHOTO — HanpshkeHust € HECVHyCOuAasibHOM  (hOpMO  BO/HbI  CliefyeT  BHOCUMTb — MO-
npaBky B COOTBETCTBMM CO CMOCOGOM, ycTaHoBMeHHbIM B TOCT 3484.1.

HanpshkeHne  criegyeT  npuknafpiBatb K COOTBETCTBYIOLLE/ — 0BMOTKe — TpaHchopmatopa; ecnm  TpaHc-
cdopmaTop MMEET  Pery/MpoBKy  BbICOKOTO — HampsbkeHWsi, TO  YCTPOWCTBO — MEPEKTIOYEHVst  BbIBOAOB W 0BMOTKA
CO CTOpPOHbl  KOHTAKTHOW CeTM  TpaHcthopmatopa C  MOCTOSHHBIM - KO3(hOULMEHTOM  TpaHCopMaLum — OO/MKHbI
OCTaBaTLCA BK/IHOYEHHBIMM B LIEMb, & BCE OCTauIbHbIE 0OMOTKM JO/MKHbI ObITb OTK/IOUEHBI.

[0N0NHUTE bHOE MOMOXEHYIE MPUMEHEHO B HACTOSILLIEM CTAHAAPTE C YUETOM 13MEPEHII NoTepb M TOKa XOrIo-
CTOro X0a TPaHCOPMATOPOB.
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11.26.1 T[leprognyeckme UCrbITaHuA

V3mvepeHve MoTepb M TOKa XOOCTOrO XOAa CriefyeT BbIMOMHATL MPU  HAMPSPKEHWSX CO  CTOPOHbI  KOH-
TakTHoli cetn 0,8L,0.9/n 1 M J{ U — HoMUHasIbHOE HanpsXeHUE KOHTAKTHOW CETU).

Mo cornaweHnto Mexgy notpebuTenieM W W3rOTOBUTENIEM  M3MEpeHMst MOryT  OblTb  MpOBEAEHbl  Mpu
MWHUM&JTBHOM, HOMVHA/TEHOM 1 MaKCUMaUTbHOM 3HAYEHWSIX HANPSHKEHWIA KOHTaKTHOW CETU.

Ecrm  TpaHcdopMartop  MMEET  Pery/iMpoBKY — BbICOKOrO — HarpsbkeHus,, TO  U3MepeHus  cregyeT  BbIMosi-
HATb 419 Tpex MOMOKEHUA YCTpO/CTBA MEPEKToYeHUs  BbIBOAOB, OOHO U3  KOTOPbIX  COOTBETCTBYET — OCHOB-
HOMY BbIBOZY.

MpumevaHue —Cwm. [B.6 (NpwioxeHve [B).

11.2.6.2 [premo-caaToUHbIe UCTIbITaHNA

M3mepeHne noTepb 1 TOHa XO/10CTOro Xo4a crnegyert BbINONMHATb:

e Ha nocnefoBaTeNbHO COEAMHEHHbIX BTOPUYHLIX THArOBbIX OOMOTKaX MpW HOMWHA/IBHOM Ha-
NPSXXeHNN:

* MPY MaIoM Hanps>keHnny

Vi3mepeHvss cneflyeT BbINOMHATL Tak >e. kak B 11.2.6.1, HO TOMbLKO [/19 OCHOBHOMO BbIBOAA MpU  HOMUY-
HaUIbHOM HaNPsKeHWW KOHTaKTHO ceTh U.

11.2.7 Vi3MepeHvie HanpsikeHNsi KOPOTKOro 3aMblKaHWS

Bcnenctene  pasHooOpasusi  CXeM  pacriofiokeHuMst  OOMOTOK — TAroBbIX — TpaHcthopmatopoB  BCe  KOMOWHa-
UM nap OOMOTOK, Ha KOTOpbIX MOA/IeXaT W3MEPEHUIO  HAaMNpPSHKEHWSI  KOPOTKOrO — 3aMblkaHusi,  [O/DKHbl  OblTb
YCTAHOB/MIEHbI MO COMAEeHN0  Mexiy notpebutenem W usrotoBuTesnieM.  leproguueckne  UCTIbITaHUA  [OSKHbI
npefocTasnATb  A0CTaTOuHble  [aHHble,  MO3BOMAIOWLME  rpadmuecky  KM306pakartb  XapakTepuctvkyi  TpaHcdop-
Matopa Mo Harpyskoii MpyM  BCEX MO3UMSAX MepekToyarens  BbIBOAOB, a Tawke OCYLWeCTB/SATb pacyeT  TOKOB
NPV NOBPEXAEHUSX.

O HanpPsHKeHUA criefyeT U3MEePSTb A1 CReayHoLLIMX KOMOUHALWIA 0GMOTOK:

a) 06mMOTKa CO CTOpPOHbl KOHTaKTHOM CETM CO BCEMU TArOBbIMM OOMOTKaMM  (Mepuogvyeckie U NpuemMo-
CATOYHbIE UCTIbITaHMS):

b) O06MOTKA CO CTOPOHbl KOHTAKTHOM CETM C KakAOW rpynrnoli OOMOTOK, KOMMYTVPYIOLLWX — OOHOBPEMEHHO
WM NOYTN OAHOBPEMEHHO (NeproANYECKVE UCTIbITAHUS):

C) O0OMOTKA CO CTOPOHbl KOHTGKTHOW CETU OTAE/IbHO C  KedkOol HEe3aBUCVWMOL TArOBOM OOMOTKOW  (nepwo-
[JNYECKVIE U MPUEMO-CAATOYHbIE VCTIbITaHNS);

d) o06mOTKa CO CTOPOHbl KOHTGKTHOW CETM OTAENbHO C  KaXKAOW  BCriomoraresisHoli  06MOTKOM  (nepvoau-
Yeckue VCTbITaHusl).

Mpy nepvoguyeckx WUCTbITaHUAX 19 KOMOMHaumiA OBMOTOK @). b) W C) u3mepeHuss crnefyeT  BbINOMHATb
Ha BCEX BbIBOAAX, Torda Kak /19 KOMOuHauvy d) npy  Neproguyecknx UCTIbITaHUAX W MpY NPUEMO-CAATOYHbIX
UCTIbITAHUAX ~ M3MEPEHUs  HeOOXOAMMO  BbIMO/HATL  TO/IBKO HA  OCHOBHOM  BbiBOAE OOMOTKM CO  CTOPOHbI  KOH-
TaKTHO CETU 1 HA YCTAaHOB/IEHHOM BbIBOAE BCNIOMOTaTe/lbHbIX 0OMOTOK.

Ecrm  TpebyloTca  [OMOMHUTENbHBIE  U3MEPEHUS Ha  ApYrMX BblBOZAX WM [PYyrMX  KOMOMHaUmsAX — OBMOTOK,
TO OHY A0/DKHbI BbITb COMIACOBaHbI MEX/Y NOTPebUTENIEM 1 U3TOTOBUTESIEM.

HanpsbkeHne  KOpOTKOrO — 3aMblkaHWs  crieflyeT  U3MepPATb  MPU  HOMUHa/IBHOW — yacToTe € UCTO/Mb30Ba-
HMEM  WCTOYHMKA  MPUOG/MU3NTESIBHO  CUHYCOUOA/IbHOMO  HanpshkeHus..  VI3MepeHus  MOryT  BbIMOSHATBCA  Mpn
N06OM TOKe, cocTaBnstowem ot 25 % o 100 % HOMMHaUTEHOTO TOKA.

V3vepeHHOe 3HaudeHve criefyeT  KOppPeKTMpoBaTb  MOCPEACTBOM — €M0  YMHOXEHUS Ha  OTHOLLEHVWE  HOMU-
Ha/IbHOTO  TOKA K WCMbITaTe/lbHOMY —TOKY. 3HaueHus, MOJlydyeHHble TakuM  00pasoM, [O/kHbl  ObITb  CKOpPEKTU-
pOBaHbI /151 COOTBETCTBYIOLLIEV pacyeTHOM TemnepaTypbl, ykasaHHoOW B 11.2.9.

MeToayika u3MepeHns HanpshikeHUst KOpoTKOro 3ambikaHus —no FOCT 3464.1.

MpumevaHue —Cwm. AB.7 (npwioxeHve [B).

11.2.8 Vi3vepeHve noTepb KOPOTKOrO 3aMbIKaHNs

11.28.1 O6wpe NooXeHNS

MoTepn KOPOTKOrO 3aMblkaHWA  [JO/MKHbI  ObITb  3aPErMCTPMPOBaHbl B TEYEHWE  Mepuoauyeckux u - npu-
€MO-COATOUHbIX  UCTbITAHWA  NPU  HaMpPsSDKEHMM  KOPOTKOTO  3amblkaHms  (cM.  11.2.7), a noslyyeHHble  3HaYeHus
[OMKHbI  OblTb  CKOPPEKTVPOBaHbl  MOCPEACTBOM WX YMHOXEHVWS Ha  KBafpaT OTHOLUEHWMS  HOMMHA/IBHOrO  TOka
K UCMbITaTe/IbHOMY TOKY.

1> [I0No/THUTEBHOE MOJIOXEHVIE MPUMEHEHO B HACTOSILLIEM CTaHAAPTE C YUETOM U3MEPEHUIA NOTEPD 1 TOKa X0s10-
CTOrO X04a TPaHCHOPMAaTOPOB.
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MonyyeHHble TakuM  06pa3oM  MOTepu  JO/MKHbl  ObiTb  YTOUHEHbI  MPUMEHWTENIBHO K COOTBETCTBYHOLLEN
pacyeTHO Temnepartype, npvBegeHHoli B 11.2.9. ConpoTuBneHve crnegyeT onpejensts B COOTBETCTBAM  C
11.24.

MoTepy KOPOTKOrO 3aMblkaHVIS CriesyeT OnpeaensiTb A Ceaytowmx KOMGMHaLWIA nap 06MOTOK:

a) 00mMOTKa CO CTOPOHbl KOHTAKTHOM CETM W BCE TAMOBble BTOpWYHblE OOMOTKM, COEAVHEHHblE Mapast-

NenbHO WK NocneoBaTe/lbHO COOTBETCTBEHHO!
b) 06MOTKA CO CTOPOHbI KOHTAKTHOW CETY U Kadkaast M3 BCMIOMOTaTe/TbHbIX BTOPUYHBIX OGMOTOK.
Onpegenexvie NoTePb KOPOTKOTO 3aMbIKaHVS TPAHCAIOPMATOPOB, ABMSIOLLWXCS HaCTbO CTATUYECKOTO
npeo6pazosaresis, cneayet nposoguts no FTOCT 33323.

MpumeuvaHnsa

1 CywvmapHble noTepu BCeX Leneli He MOryT ObiTb MNOJTyYeHbl MPOCTbIM apUIMETAHECKUM C/IOKEHMEM MOTepb, U3-
MEpeHHbIX Ha napax 0OMOTOK, YkasaHHbIX Bbille. B HEKOTOpbIX Crlydasix OHM MOryT ObITb paccuuTaHbl MO COMPOTVB/IEHWIO
MpU MOCTOSIHHOM TOKE KaXaoi OOMOTKM M COOTBETCTBYHOLLEM TOKe C A06aB/ieHMeM AOMNOSHATESBHLIX MOTEepb, MOTyYEHHbIX
MPW CTIbITAHWSX.

2 Cw. [1B.8 {npunoxenve B).

11282 [epuoanyeckue UCTbITaHWS

MoTepn KOPOTKOrO 3aMblkaHWsl  CriefyeT onpefensts AN nepeuvcneHwidi a) wu b)) 11281, [ns  nepe-
uicrnenms  a) 11281 onpegeneHMe MOTepb  KOPOTKOTO — 3aMblkaHWA  CrefyeT  BbINOMHATbL A Tpex  MOSIOXeHWi
YCTPOVCTBA NEPEK/FOUEHVIS BbIBOLOB, COOTBETCTBYHOLLIMX:

* OCHOBHbIM BbIBOAM:

* BbIBOZAM C CaMbIMV 60/IbLLIMMW NOTEPSIMM B TATOBbIX OOMOTKAX:

* O/1HO Nape Apyrvx BbIBOAOB.

11.2.8.3 TlprveMo-COaTOuHbIE UCTbITaHUA

MoTepn KOPOTKOrO 3amblkaHWsl  crefyeT onpefensTs TOMbKO A1 nepeudcreHs a) 11281 u  orpaHuuu-
BaTb OCHOBHbLIM BbIBOAOM.

MeToauka onpegeneHns NoTepb KOPOTKOro 3ambikaHua — no FOCT 3484. fK

11.29 OnpegeneHue cymmapHbIX NoTepb

Tabnuuya 6-PacyeTHble Temneparypbl CymMapHble NoTepy paBHbI CyMME MOTepPb XOI0CTON0 X04a
(11.28) »n notepb KOpOTKOrO 3amblkaHnA (11.2.8) nocne  KOppekTw-
Knacc PacuetHast POBKM  MOCMEOHMX  MPUMEHUTEIbHO K COOTBETCTBYIOLLE — pacyeTHol
MarpeeocTonKocTu Temnepatypa. 'C TemnepaTtype 06MOTOK, KoTopas NprBeaeHa B Tabnmue 6.
A CymMapHble  MnoOTepy  TArOBbIX  LEMEeid  TAroBbIX  TpaHcdiopma-
E 85 TOPOB  pacCuvTbiBalOT /11 OCHOBHbIX BbIBOAOB W [/ BbIBOAOB C
caMbIMM 60/ILLLMMM NOTEPSIMU B TArOBLIX 0BMOTKAX.
130 CymmapHble notepy  TArOBbIX  TpaHcopMaTopoB paccum-
A ThIBAOT A1  KOMOMHAUMMN  HOMWHa/IbHOM  TSAFOBOM  HarpyskM W HO-
H MWHa/IbHOM  Harpy3kM  BCmomoraresisHoli uenu. B 3tOT  pacyeTr no
200 150 COrMalleHno  Mexay — notpebutenem M M3rOToBUTENIEM  0ObIYHO
220 BK/OYAIOT ~ MOTEPM, CBSI3aHHbIE C  Harpyskom [ns  SM1eKTpocHabxe-
250 HUA  cocTaBa.  [loTpebneHnMe  a/MeKTpPUYECKol  3HeprM  BCriomora-

Te/bHbIM 060py0oBaHEM TpaHcdopmartopa (MacnsHbIli Hacoc,
BEHTWISATOP M T. [1.) B €M0 CyMMapHbIe NOTEPU HE BK/IHOYAIOT.

Ecrm  He ycTaHOBMEHO MWHOe, TO 4719 TPaHCGIOPMaTopoB, KPOME  TArOBbIX — TpaHCCHOpMAaTopoB,  CymMap-
Hble MOTEPM PacCUMTbIBAOT /19 HOMMHA/IbHOM  Harpy3kM MNpu  YC/IOBAKW, 4YTO BCE OOMOTKM  HarpyXawT — OfHO-
BPEMEHHO.

11.2.10 WcnbiTaHue Ha Harpes

VicnbItaHMst Ha HarpeB  MNPOBOASAT MPU  HOMWHaUTbHOW — MOLLHOCTM — TpaHcdopMatopa (cm.  pasgen  6) npu
paboTe CEKLMOHMPOBAHHBIX 0GMOTOK CO CBOVIM OCHOBHbIM /1M YCTAHOB/IEHHbLIM BbIBOAOM.

Bo Bpems wuChbiTaHMss BCE  BCTIOMOrare/lbHble  YCTPOWCTBA  LWPKY/ISLMM M OXT&KAEHVS  OX/TaKAAIOLLEN
cpenbl  pacnonaraloT B YC/IOBMSIX,  SKBMBAJ/IEHTHbIX  YC/IOBUAM  SKCTUTyarauuy  KeNe3HOLOPOXHOIO  MOABWXHOMO
cocrasa.

[ns  TpaHchopMaTopoB € MpUHYAUTENBHOW  LMpKy/isiuveli  Bo3gyxa WM € MOAOGHbIM -+ BMAOM — OX/IaXae-
HUS, YKasaHHbIX B Tab/mue la. uchbiTaHue criegyeT  NPOBOAWTL MPM YCTAHOB/IEHHOM pacxode Bosgyxa (Mm
CKOpOCTW).

JornonHuresnbHoe nosioxeHne NPUMEHEHO B HACTOALLIEM CTaHAaPTE C yYETOM METOAMKM OnpefenieHns notepb
KOPOTKOrO 3amblkaHus TpaHccpopMaropos o MOCT 3484.1.
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M3rotoBUTENlE  MOXET  MpPUMEHATb  JII060M M3 crefylowwx — METOOB  WUCTbITaHwi,  NpvBedeHHbIX B
FOCT 3484.2:

* METPO HeNnocpeACTBEHHON Harpy3kyi;

* METO/, B3aVMHOW Harpysku;

* METO/, KOPOTKOrO 3aMbIKaHMS 1 XO/T0CTOTO XOAA.

Heo6xoammo Tarke BbINoHATb TpeboeaHua TOCT 3484.2 B vacTu:

* V3MEPEHUI pasNYHbIX TeMMeparyp:

* MPOAOIHKUTENTBHOCTU UCTIbITAHWIA,

* onpeereHns NpeBbILLIEHNS TeMNepaTypbl 0OMOTKM;

* HEOBX0AVIMbIX KOPPEKTUPOBOK NMOKA3AHWINA.

MeToabl HEMOCPeACTBEHHOW HarpyskM W B3aVMHOWA  Harpy3kM MNPUMEHSIOT  Af1A  TpaHchopmatopoB € npu-
HyOUTENbHOA  UMpKysiujeid  Bo3gyxa WM € MOAOGHbIM + BUAOM — OXT@KAEHUS B OCHOBHOM  MpY  OFpaHUYeHHbIX
HOMWMHa/TbHLIX — XapakTepucTukax. YacTHble  AeTasm  3TMX  METOAOB  SB/AIOTCA  MPEAMETOM  COrialleHus  Mexay
noTpebuTesieM 1 N3roToBUTENEM.

MeTog, KOpOTKOrO 3aMblKaHMS WM XOMIOCTOro  xofa cnedyeT BbinosHATe B cootBetctBn ¢ TOCT  3484.2.
McnbimaHns no 3TOMy MeTogdy creayeT [MpoBOAMTL Mpu  MOCAef0BaTeNlbHO COEAMHEHHbIX BTO
PUYHBIX TArOBbIX OOMOTKaxX W HOMWHA/bHBIX YCMOBUAX MO OXN&KAEHWIO W NoTepsax, COOTBET-
CTBYHLMX MOLHOCTU:

* B lIeTHEM pexume paboThbl;

* € 3UMHEM pexume paboThbl.

McrnbimaHmsa  Ha  MpeBbllleHWMe  TeMmreparypbl  TpaHChopMaTopoB,  SABASIOWMXCA — 4aCTbl0  CTATUYECKOrO
npeobpasoBarens, W OnNpefenieHne 3KBUBA/IEHTHbIX MO Temnepatype TOKOB B WX OOMOTKax cnegyeT  MpoBO-
vt no [OCT33323. KoHeuHble 3HaYeHUs MPEBbILLEHVS  Temnepatypbl  pas3/iMuHbIX — YacTeli  TpaHccopmaropa
He [O/KHbl NpeBblaTb NPeAenbHbIX AOMYCTUMbIX —3HAYeHWld, YkasaHHbiX B Tabnmue 3. Ecim  um3rotoBuTeNb  He
MOXeT BOCrnpou3BecTM pabouve hopMbl BOSIH  HampsbkeHst Ha  TpaHcdiopMatope, TO MO MeTody WCMblTaHus Ha
Harpes Mex/y NoTpeduTesiem 1 NOCTaBLLVIKOM [0/DKHO ObITb JOCTUIHYTO COr/IaLLeHme.

11211 WcnbiTaHus 3NeKTPUYECKO MPOYHOCT M30/18LMN

McrbiTaHnst  9M1eKTPUYECKOA  MPOYHOCTM  M30MISLMM HOBbIX — TWMOB  TpaHCIOPMAaTopoB  MPOBOAAT  Ha  Mpegd-
NpUATUIM-A3TOTOBUTENIE  MPYM KOMHATHOM  Temnepatype € TpaHcdopmatopamyl,  OBOpyfOBaHHbIMM LUTATHbIMU
[OMNOMHUTE bHBLIMW YCTPOMCTBaMW, KOTOPbIE MOTYT NOBNSATL HA UCTIbITaHUS.

MpvHMMas BO  BHUMaHWE  KO/IMHYECTBO  BEPOSTHbIX — BapuaHTOB,  KOH(Mrypaumn, Bblbupaemble s 9TuX
UCTbITaHWi, HEOBXOAMMO ONPEAEIATL B KEXKAOM KOHKDETHOM Criyyae. OfiHaKo:

e MpOBOJ, 3a3eM/IeHVst [0/DKeH OblTb 3aKperyieH K Tem Xe ToukaM OOMOTOK, K KOTOpbIM OH  MpUCOEaVHEH
Npy aKCrTyaTaLmmy;

e [19  TpaHcdopMaropoB € PEry/MpOBKO/  BbICOKOTO  HamnpshkeHus — rnepekniouare/is  BbIBOLOB — [O/DKEH
6bITb NOACOEANHEH K OCHOBHOMY BbIBOZY.

McnbiTaHms Ha MPOYHOCTb M30/ISLMN BK/IFOYAKOT B Ce6s:

* UCTbITAHMSA HA CTOMKOCTb K MHAYKTVPOBAHHOMY HanpshkeHmto (cm. 11.2.11.1);

* VCMbITAHVS HA CTOMKOCTb K HAMPSHKEHIIIO MPOMbILLIEHHOM YacToThl (CM. 11.2.11.2);

- CMbITaHMS! HA CTOVIKOCTb K UMIMY/I5CHOMY HANPshKEHUH MOHOM AnmTenibHocTY (cv. 11.2.11.3).

Ana  uchbiTaHWin  Ha  CTOMKOCTb K WHAYKTVPOBAHHOMY — HAMNPSPKEHWIO W HANPSDKEHWIO  NMPOMBILLIEHHON — ya-
CTOTbl UCMbITATENbHbIE  HANPsXKEHUS MpvBedeHbl B BuAe CpefHeKBaApaTuuBCKVMX 3HaveHwid B Tabmmuax 7 um 8.
MpsAMoe  uM3MepeHue  CPeAHeKBaApaTUYECKOrO  HanpsbkeHMs  MOXET  OblMb  3aMEHEHO  M3MepeHVieM  aMinTyf-
HOTO  3HAYEHWS  HAMPSDKEHUS, aMIVIMTYHOE —3HadyeHue, pasgenieHHoe  Ha 2. [O/DKHO — PaBHATBCS  CpeaHekBa-
[JpaTyyeckoMy 3HaYeH0, NpUBEAEHHOMY B Tab/muax 7 v 8.

Ta6bnuua 7 — HanpsbkeHuss npu  MCnbITaHnAX :-)neKTpVILIeCKOVI MPOYHOCTN U30S1AUMU  OOMOTOK, HEMOCPEACTBEHHO MOA-
COEINHEHHbIX K KOHTaKTHOW CETU
WcnbiTaTensHoe HanpsixeHve U. B
HOM”Ha“bHO‘f Hanpsxenme HomMHanbHOe Hanpspkenine McnbiTaHne Ha HanpsixeHue McnbiTaHne Ha MnynbcHoe
MOM TAroBOI CUCTEMBI, B n3onauum B o
NPOMBbILLIEHHOI YacTOTbI HanpspkeHue {nmkoBoe
(cpenHekasgpaTmyeckoe 3HaYeHve) 3HaveHue)
750* 900 2800 6000
1500* 2300 5500 12000
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OkoHuyaHne Tabnuubl 1

WcnbiTaTensHoe HanpsbkeHve U. B
HomuHaneHoe Hanpsixerne HomuHaneHoe Hanpsixerne VcnbiTaHue Ha HanpshkeHue VcnbiTaHne Ha MMNybCcHoe
'A'oBom cuctem*. B n3onAuMn 1o B o
NPOMBbILLIEHHOW YaCcTOTbI HanpshkeHue (MMKoBoe

(cpepHekBagpaTMyeckoe 3HauYeHue) 3HaueHve)
3000* 3700 11500 25000
25000 27500 60000 150000

MpumevyaHne — [o cornaweHnio Mexay Mno rpabuTenieM M U3roToBUTENIEM [OMYCKAETCS MPUMEHSTTb 3Ha-

YeHnA UcnbITaTelbHbIX Hal'lpﬂ)KeHVIf;l, OT/MYHbIE OT 3HAYEHWIA, YCTaHOB/IEHHbLIX B p'aHHOIL/'I Ta6J'IVILLe. 3HaueHns, oT-
MEUEHHbIE 3HAKOM «e». OTHOCSTCS K 0OMOTKaM PeaKTopoB, NoACOEANHEHHbIX K KOHTaKT! HOW CETN NOCTOSAHHOTO TOKA.

MpumeuvaHne —Cm. B.9 (npunoxerve OB).
Tabnuuya 8 — HanpsxeHma U npu wCnbITaHWsIX 371EKTPUHECKOM MPOYHOCTU M30MAUMM  (UCTbITaHWe Ha CTOWKOCTb K

VHIYKTUPOBAHHOMY HAMPSHKEHWIO WM HAMPSHKEHWIO MPOMBILLIEHHOM YacToTbl) A5 OGMOTOK, HE MOACOEOVHEHHBIX K KOH-
TaKTHOI CETU (CpefHEKBaapaTNUECKVE 3HAUEHNIS)

B BonbTax
HoMMHAbHOE HanpﬂmeHme TAroBbIX U BCrOMOraTesibHbIX Tpchcpopma— HanpmkeHme 06MOTOK,
HANAXEHYE U3ANALIN TOPOB C OAHOW 13 06MVOTOK, HeI'IOCpev,D,CTBeHHO noacoeau- He nogcoeauHeHUnX K KOHTaKTHOW
HEeHHOW S KOHTaKTHOU ceTun cetn
300 — 1500
660 — 2500
900 4000 3300
1200 4700 3900
1800 5600 5200
2300 7000 6600
3000 6000 8000
3700 10000 9400
4800 13000 11600
6500 17000 15000
MpumeuvaHune —Io cornawieHno Mexay notpebuTenem 1 nsrotoButeniemM 40MycTUMO Npume-
HSATb 3HAYEHUS UCTIbITAaTE/bHbIX HANPSHXKEHWI, OT/IMYHbIE OT 3HAYEHWIA, YCTAHOB/EHHLIX B Tabmuel*

11.211.1 WcnbiTaHns Ha CTOMKOCTb K MHAYKTUPOBAHHOMY HaMpPSHKEHNHO

OCHOBHas Leflb  WCMbITaHWS — MPOBEpKAa  M30/1AUMM  MEXay BUTKaMY, KaTyllkamy U OTBETB/IEHUSAIMU  BCEX
paccmaTprBaeMbIX OOMOTOK.

Ona Bcex 06GMOTOK, KOTOpble WMEKT OAWH KOHEL, WM OAWH BbIBOA, MOCTOSIHHO —3a3eM/IeHHbId,  MCMbITa-
H/Me SBMSETCA  OOHOBPEMEHHO  WCTbITAH/EM  HEJa3eM/IEHHOTO  BblBOAA OOMOTKM Ha  CTOMKOCTb K HarpshKeHuro
MPOMbILLIIEHHOA ~ 4acToTbl.  [pUIOXKEHVE — WUCTIbITATE/IbHOTO  HanpsbkeHWsl,  WM3MEHEHWe  MPOAO/DKUTENBHOCTM  UC-
MbiTaHWs1 B 3aBMCMMOCTV OT 4YacToTbl U T. A, — B cootBetctBin ¢ [TOCT 22756. B TeueHue wcnbimaHns 6ak 1
COBOEHHble OOMOTKW, He uCrofb3yemble /11 MUTaHus, [O/DKHbl  ObiTb  COeAMHEHbl C  3em/ieli OfHUM U3 CBOWX
BbIBOLOB.

B TeuyeHue uCMbiTaHMs OOMOTKM Ha  CTOMKOCTb K MHOYKTMPOBAHHOMY — HanpsbkeHUo  credyeT  NpuHUMaTb
Mepbl A1 TOrO, YTOObl HAMPSKEHWS, WHAOYKTVPOBaHHbIE B Pa3/MuHbIX OOMOTKAX B OAHOW W TOW >Xe MarHUTHOM
Lienn, He NPeBbILLIA/IV 3HAYEHWIA, YKasaHHbIX B Tabnmue 8.

MpuyBEAEHHOE NPUMEYaHVE AOMNO/THEHO MO OTHOLLEHNHO K (EC 60310:2004 1 HanpaB/ieHO Ha y4EeT MHTEPECOB Kak
noTpebuTens, Tak 1 U3roToBUTESSA MO KOHKPETHLIM BUAAM NPOAYKLMN.
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112112  VcnbITaHue Ha CTOMKOCTb K HANPSHKEHMIO NPOMBILLIEHHO YaCTOTbI

VcnbiTaHne  MpUMEHMMO KO BCeM  OOMOTKaM  TpaHChopMmartopoB,  KOTOpble  He  MOACOeAMHEHbl K - KOHTaKT-
HOM CETM WM TMOCTOSHHO 3a3eMieHbl B caMOM TpaHcdhopmatope. lMcnbitaHue Ha  CTOMKOCTb K HampsbKeHWo
MPOMbILIEHHOW  4acToTbl  CedyeT MpoBOAMTb C  WCMOMb30BAHWEM  UCTOYHMKA  MPOMBILLIEHHON — YacToTbl,  Mofd-
[JepX1BatoLLero nepemMeHHoe  ofHochasHoe HanpshkeHvie, KoTopoe  [O/DKHO NPVKIaabIBATLCS noovepesHo
Mexdy Kakaoon w3  0OMOTOK, MOAMeXalmxX WCMbITaHuio, W KO BCEM ApyrM  OOMOTKaM, MOACOEAMHEHHbIM  BMe-
cte Kk 6Gaky u 3emse. TpebosaHnsi KOPME BOMHbI MCMbITATENIBHOTO  HAMPSHKEHWS, MUHUMa/TbHas —4actoTta, 4acT-
Hble AeTa/ NPUWIOKEHNS HAMPSHKEHNS 1 NMPOLODKATENBHOCTL UCTbITaHns — B cootBeTcTBun ¢ FTOCT 22756.

OOMOTKW, MOACOEAMHEHHbIE K KOHTAKTHOW CETM W MOCTOSHHO He 3asemeHHble B TpaHcdopmarope, cre-
OyeT nofsepratb UCMbITAHMIO HA CTOWKOCTb K HAaMPSHKEHWIO  MPOMBILLIEHHON 4YacTOoTbl MPY  3HAYEHWM  Hanpsbxe-
HUS.  MOA/IeXallem  COrflacoBaHMio  Mexay rnoTpebutenieM W usroToButenieM. 3TO  HanpsbkeHwe — onpedensieTcs
YPOBHEM MPOYHOCTY M30/IALMN HA 383EM/IEHHOM BbIBOAE OOMOTKY.

11.2.11.3  VcnbItaHus Ha CTOAKOCTb K MMMY/IsCHOMY HAMPSHKEHIO MOTHOM ANMTENbHOCTY

[aHHoe wucrblTaHne  NPUMEHSIOT K TAMOBbIM M BCTIOMOTare/ibHbIM  TpaHchopmMartopaM, — HEMOCPeACTBEHHO
MMTaemMbIM  OT  KOHTaKTHOM CeTW. VIMMNynbCHOe HampsbkeHve criefyeT npukiagblBaTb K BbIBOQY OOMOTKM — TpaHc-
chopmatopa Co CTOPOHbI KOHTaKTHO CETU.

8 TeyeHue nenbITaHns:

* 6aK 1 BCe AOCTYMHblE BTOPUYHbIE BbIBOABI AO/MKHbBI ObITh 383eM/1IEHbI HEMOCPEACTBEHHO:

e 3a3emIsloWwWiA  BbIBOA, OOMOTKM CO  CTOPOHbI  KOHTAKTHOW CeTM  Ao/keH ObiTb  3a3eM/ieH  HernocpeacTBeH-
HO W/ Yepes COMPOTUB/IEHNE HU3KOMO 3HAYEHWS:

* BCe 3alTHble YCTPOWCTBA OT MEepeHanpsikeHns, CBA3aHHble MpyM  3KCrlyaTauMm C  BbIBOAOM  OBMOTKM
CO CTOPOHbI KOHTAKTHOW CETW, AO/DKHbI BbITb CHATBI W OTCOEVHEHI:

* Npu MNPUMEHEHMN PETY/IMPOBK/A  BbICOKOTO HAMPsHKEHWS  Mepekoyaresb  BbIBOAOB AO/DKEH OblTb  MOLCO-
€0VHEH K OCHOBHOMY BbIBO/Y.

McmbiTaHust  Ha  CTOMKOCTb K UMMY/IbCHOMY — HAanpshkeHWo  MOSHOW  A/IMTeNIbHOCTU  criedyeT  MpoBOAUTL — CO
CTaHOApTHOM  (hopMOli  BOMHbI  UMMYSIbCHOTO — HampsbkeHMss B 1,2/50  MKC:  MMKOBOE  3HAaYeHWe  MpYKIadbiBaeMoro
HarnpshkeHnss  JO/DKHO — COOTBETCTBOBAaTb YkasaHHOMy B Tabnuue 7a. MeTogbl wCnbifaHuii — B COOTBETCTBUMM  C
FOCT 1516.2. He pekomeHayeTcs NPOBOAWTD UCTbITaHNS C MPUMEHEHNEM YCEUEHHBIX BOSH.

11212 TlloBefeHWe B YCOBUSIX KOPOTKOTO 3aMblKaHUA

[JaHHoe vcnbiTaHMe  HeoGXOAMMO — ykasbiBaTb MO COMIACOBAHWIO  Mexay noTpebutenemM U - U3roToBUTENEM
npu 3akase 1 NpoeoauTs B cootBeTcTBum ¢ FTOCT 20243.

TpaHcchopmatop  fJomkeH  6bb  CocoGeH  BbiaepkviBaTb 63 MOBpEeXAeHWA  TErVioBble U MeXaHudeckue
BO3JEVCTBMS  KOPOTKMX  3aMblkaHWii  Mexdy BbiBOAAMM  BCEX BTOPUYHbIX  OOGMOTOK. [ BCrioMoraresibHbIX — 06-
MOTOK  CrieflyeT yuATbiBalb Ha/MuMe B COOTBETCTBYHOLUWX — LEMSX  MOSIHOTO  COMPOTMBIEHWSt  WWM  3alUUTHBIX
YCTPOIACTB (NPeAoXpaHnTesNeli, Nnepeknoyateneli n T. 4,).

MakcymasibHoe — 3HayYeHue  MOLLHOCTV  KOPOTKOTO — 3aMblkaHusi,  AOMYCTUMOE Ha  BXOAE B KeIe3HOAOpOX-
HbI NOABYIKHON COCTaB, AO/DKHO ObITb YCTAHOB/EHO NOTPebUTENnem.

HanpsbkeHveM,  NpuHUMaeMbiM  BO  BHMMaHWE, SBMISETCH  MakCVMa/IbHOE  HarpshkeHue  TAroBOM  CUCTEMbI
B cooTBeTcTBUN ¢ TOCT 6962

11.2.13 VcnbITaHus Ha CTOMKOCTb K MEXaHUYECKVIM BHELLIHVIM BO3AECTBYHOLLMM chakTopam

VicnbITaHms Ha CTOMKOCTb K MEXaHWYECKVIM BHELLIHVM BO3LEVCTBYHOLLIMM chakTopam — Mo
FOCT 16962.2.

MocnenoBartenibHoCTb M KOHKPETHbIE  METOAbl  WUCTbITaHWA  YCTaHaBMMBAIOT B TEXHWYECKVX  YC/IOBMSX — Ha
TpaHcdiopmarTop.

MPoBeEpKM  TEXHWYECKMX  XapaKTEPUCTVK, MOA/JeXalle MOBTOPEHWIO MOC/e  WCTbITaHWiA Ha  CTOWKOCTb K
MEXaHNYeCK/M  BHELLUHMM  BO3AEWCTBYIOLLWMM  DakTopaM, €CfM  WMHOe He  COMlacoBaHO — Mexay —notpebutenem
1 N3roTOBUTESIEM, [IO/DKHBI BK/HOYAT B CEOS:

a) Vi3MepeHVe NoTepb 1 TOKa XO/I0CTOrO Xo4a:

b) V3MepeHVe HaNPSHKEHVSA KOPOTKOIO 3aMblKaHVIS:

C) WuCMblTaHWe Ha CTOMKOCTb K  WHOYKTMPOBAHHOMY  HANPSPKEHWMIO WM K HAMPSHKEHWIO  MPOMBbILLYTEHHOW
4acToTbl.

Ecnv  pesynbTaTbl WCMbITAHW/A MO NEpeuncrieHsiM a) M b) OTMyaloTcs MeHee 4YeM Ha 2 % OTHOCUTESb-
HO 3Ha4YeHWi, W3VIEPEHHbIX B XOde MepBOHAYaVIbHbIX — WCMbITAHWA, TO  TpaHCopMarop CuMTaloT  Bbigepxas-
LWMM  UCMbITaHUS Ha CTOMKOCTb K  MEXaHWYecKMM BHELLHWMM  BO3Je/cTBylOLMM  pakTopam. [s  ucnbimaHus Mo
MEPEYNCNIEHNIO  C)  WCMbITATe/lbHOE — HarpsbkeHue AO/DKHO  COCTaB/siTb 75 %  3HAYeHWid, uCnosb3yemblX — npu
nepBOHaYa/TbHOM VCTIbITaHNN, U HE [O/HKHO MPUBOAWTH K MPOBOL0.

MpumeyvaHune —Cwm. AB.10(npwioxeHve [B).
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113  VcnbitaHue peaktopos

1131 TepeyeHb UcbITaHuii
MpoBepkn, M3MEPEHUA U UCTIbITaHUA, MOAJIeXallme MPOBEAEHMI0 Ha  peakTtopax, MNpuBefdeHbl N1 Kak-

[0 KaTeropum vcnbiTaHwii B Tabnuue 9.

Tab6nuuya 9— MNepeyeHb NPOBEPOK W UCTIbITaHIA, NOA/IEXALLMX NPOBEAEHWIO HA peaKTopax

[TyHKT 1M NOANYHKT HACTOSALLIEro CTaHaapTa
BUN MCTIbITAHVA Meprognyeckoe Mpviemo-caaToyHoe
UcribITaHvie UcrbITaHue
MpenapuTerisHas npoBepka 11.33
VI3mepeHvie CONPOTUB/IEHNS OOMOTKM 11.34
V13mepeHvie notepb 11.35
VicrbitaHye Ha Harpes 1137
MpoYHOCTb 130/1ALMN: 11381 11.38.1
- CTOVIKOCTb K HaMPSHKEHWIO MEXTY BbIBOLAMM
- CTOMKOCTb K HANPSHKEHHO MPOMBILLIEHHON YaCTOThbI 11.38.2
- CTOVIKOCTb K UMMY/IbCHOMY HANPSHKEHHO NOSHOMN A MTENBbHOCTW (MCTbl-
TaHue HanpsHXKeHWeM rpo30BbIX ULUTYMNLCOB) ’ 11.383
CroiikocTb k MEXAHNHECKUIA BHELLIHM BO3AECTBYHOLLIIM hakTopam 11.39
* HammeHoBaHWe JaHHOrO BIAA UCTIbITaHS, NPUBEAEHHOE B CKOOKax, COOTBETCTBYET YCTaHOB/IEHHOMY B
[OCT 1516.2.

MpumeyaHne —Cwm. B.11 (npunoxenHve B).

11.3.2  [onycku
Mo cornacoBaHM0 Mexdy MoTpeGuTeneM U MOCTABLUMKOM  3HAYEHWst  [OMyCKOB, MNpuBEdEHHble B  Tab/w-

ue 10 kak pacyeTHble, MNPUMEHMMbI B Ka4yecTBe [OMYyCKOB MEXAy [apaHTUPOBaHHbIM WM PacHeTHbIM  3HAYEHU-
€M U1 3Ha4EHNEM, 13MEPEHHBIM B TEHEHUE NEPUOAVNHECKUX UCTIbITaHWIA Ha ONbITHOM 06pasLe.

3HaueHns, npvBedeHHble B rpadpe  «[lpy  U3OTOBMIEHUM», MPUMEHSIOT K  PaCXOXAEHVAM  MeXdy —3HauyeHu-
AMW.  M3MEPEHHbIMW B TEYeHVWe  MPUEMO-CAATOYHbIX — WCTbITaHWA, W 3HAYEHVSIMY,  BbISIBMIEHHBIMWA  HA  OMbITHOM

obpasue.

Tab6nuuya 10— Aonycku

[Jonycku
HavmveHoBaHue napameTpa (MyHKT)
PacuetHble Mpwy n3rotoBNEHMA
1 ConpoTveneHve 06MoTkM (CMm. 11.3.4) — +10%
2 Motepu (cm. 11.3.5) — Mpv nepemeHHom Toke: +10 %
3 NHayktvBHOCTL (M. 11.3.6) IMpw cooTBeTCTBYIOLLIEM TOKE: + 15 % Mpwn nepemeHHoM Toke: = 10 %

[na opyrvx napameTpoB, ECNY OHU UMEKOT MECTO, A0MYCKW A0/DKHbI cooTBeTCTBOBaTHL MOCT 9219.
11.3.3 TpeppapuTeribHble NPOBEPKA
Mepen nNpoOBEAEHMEM  MPUEMO-CAATOYHbIX — MCMbITaHWA  [O/DKHbI  ObITb  BbINOSHEHbI  MPOBEPKM  MapKVPOBKA

BbIBOZOB, MOJIAPHOCTEN M AAHHBIX HA MACMOPTHON Tabnmuke.

11.3.4 Vi3mepeHue conpoTyBAeHNst 0OMOTOK

ConpotvierieHie  06MoOTKM  (0BMOTOK)  criedyeT M3MepsTb  MpyM MOCTOSHHOM — TOKe,  Temnepatype — OKpyxaio-
wen cpegpl, C cobnogeHueM  00blYHbIX  Mep  MPefOCTOPOXHOCTU /19 MVHUMM3ALMM  BAMSHAS  CaMOVHAYKLMN.
Temneparypa, npu  KOTOPOA  NPOBOAAT — WM3MepeHue, [Oo/kHa  ObMb  3aperucTpupoBaHa.  Pesynbrarbl  AO/DKHbI

6bITb CKOPPEKTVPOBAHbI MPYMEHUTESBHO K pacyeTHoI Temneparype (cM. 11.2.9).
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11.35 OnpegeneHue notepb

Motepn a peakTopax MEepPeMEHHOro W  My/IbCUPYIOLLET0 TOKOB  CriedyeT U3MepsATb  MpU  MEPEeMEHHOM  TOke
NPOMbILLYTEHHOW YaCTOTbl, SKBUBa/IEHTHOM paboyemy TOKy.

OKBMBa/IEHTHbI ~ TOK  [JO/DKEH  WMMETb  CPeAHeKBagpaTudBCKOe — 3HayeHue,  MOlyYeHHOe U3 COopepXaHuist
FapMOHMK WM (pOpMbl  BOJHbI,  YCTAHOB/IEHHOW  MOTpebuTenem, W [O/DKEH  yudTbiBaTb — Mpegronaraemoe  Bus-
HUE Ha NOTepM Pas/INyHbIX YCI0BUIA UCTIbITAHUSA 1 SKCTUTyaTaLyn.

MoTepn B peakTopax MOCTOSHHOIO Toka CfegyeT UW3MepsATb MpyM  MOCTOSHHOM Toke. [Jo/mkeH Obib  Tawke
BbIMOJIHEH PacHET NoTepb B MarHUTHOM CepAEYHVIKE.

[na  peaktopoB C MarHUTHbIM CEPAEYHUKOM WM C  3KpaHOM MoTepu crefyeT W3MepsATb MO BO3MOXHOCTY,
€C/M He COrMlacoBaHO WHOe, Mpyv  YactoTe wwim  hopMe BOMHbI  HanpskeHus, Havbonee O6/M3KOA K YC/IOBUAM
3KCrUyaraLmm.

11.36 Vi3mMepeHvie MHOYKTMBHOCTA

Moy Mepuoavyecknx  UCTbITAHWAX — U3MEpPEeHVe  MHOYKTMBHOCTM  CfieflyeT  MNpoBOAMTb  MpW  TOKe,  COOTBET-
CTBYIOLLIEM Ha3HaYeHWI0 peakTopa, a Mpu  MPUEMO-COATOYHLIX WCTbITaHUAX — MpU  MEePEMEHHOM  Toke.  3Hade-
HMEe WHOYKTMBHOCTKM, YCTAHOB/IEHHOE WM M3MEPEHHOE B TakMX pa3/MYHbIX  YCMOBUAX, HE MOXET Oblb oan-
HaKoBbIM. W U3rOTOBUTE/b, W  MOTPeOUTENb  [O/DKHbI  COMMIAcOBbIBATL — 3HAYEHWe,  Mof/iexallee  UCMOMbL30BaHMIo
NPV NPUEMO-CAATOUHbIX UCTIbITAHWSX, HA OCHOBE PEe3y/IbTATOB NEPUOANHECKUX UCTIbITAHNIA.

OnAa  cOBOeHHbIX  peakTopoB  MpWM  MEpUOaMYecKMX  WCMbITAHWMAX — U3MEpeHWe  B3auMHOW  WHAYKTMBHOCTU
cnenyet npoeogute Mo FOCT 14794,

11.36.1 VI3vepeHue Ha peakTopax NepeMeHHOT0 TOKa U peakTopax npeobpasosaresiei

11.3.6.1.1 [lleproanyeckune NcrbITaHns

Peaktop [JO/KeH rmuTaTbCA OT  WCTOYHMKA MEPEMEHHOrO TOka MPU  HOMUHaUIbHOM — 4YacToTe:  KpviBble  CO-
NPOTUB/IEHUS WA WHOYKTMBHOCTM  AO/DKHbl  ObiTb  rpadoMyeckm MOCTpoeHbl B BAAe COYHKUMM  Toka BO  BCEM
JvanasoHe  UCMOMb30BaHMA  peaktopa. o TpebosBaHWMO  MOTPedUTeNs  KpuMBas  HacblWeHus  [o/mkHa  Oblb  CO-
rnacoBaHa Mexzy notpeéuteniem 1 U3roToBUTeNIEM [0 3arycka B CEpUitHOe NPOM3BOACTBO.

[na peaktopos 6e3 cepaeyHmka ucrbiTaHne criegyeT NPOBOANTL MPY HOMUHE/TEHOM TOKE.

Ona peaxtopoB npeobpasoBateniei  MOXeT noTpeboBatbCs  OnpefenieHve  KoadpduumeHTa  CBSi3M B CO-
oTrBeTCcTBUM C TOCT 14794.

11.3.6.1.2 [premo-caaTouHbIe UCTbITaHUA

ConpoTvBeHre Npy NepeMeHHOM TOKe CreflyeT U3MepPSATb NPU HOMUHaUTBHBIX YaCTOTe U TOKe.

11.36.2  VI3mepeHuve Ha peakTopax NOCTOAHHOMO TOKa

11.3.6.21 [Nepuognyeckue NCrbITaHWs

KpuBble nepexofHoli WHOYKTMBHOCTM (cM. 3.9} [OO/mKHbI  GbiTb  rpacmueckn MOCTPOEHbl B Buge  (OyHKUMM
TOKA BO BCEM JvanasoHe WCrosb3oBaHMA peaktopa. o Tpeb6oBaHMIO NOTPEbUTeNns KpUBast HaCbILEHUS  [O/K-
Ha 6bITb COr/lacoBaHa Mexay NoTpeduTeniemM 1 U3roToBUTEEM [0 3arnycka B CEpUHOE MPOV3BOACTBO.

Ha peaktope, ycCrnewHo npowleawiemM UCrbiTaHue, COMPOTUB/EHWE W WHAOYKTVBHOCTb — AO/MKHbI  ObITb  3a-
PerMcTprpoBaHbl  MPU  MEPEMEHHOM TOKe Ha  COIMacOBaHHOM  MPOMBILLIEHHON —4YacToTe  A/11  HECKOMbKMX — 3Haue-
HUA  TOKA, NPU KOTOPbIX HaMpPsXKEHWE HE MOXET [OCTUIaTb OMacHbIX —3HaueHwid. ToTpebutens ¥ W3rOTOBUTESb
[JOMKHbI  cOrlacoBaTb  BbIOOP OAHOM  ONpefenieHHOW TOYKM Ha  KPVBOW  MOSHOTO  COMPOTMB/IEHWAITOKA; 3Ta  TOuKa
[JomkHa BbITb NPUHATA B KA4EeCTBE 6a30B0i /19 NOC/IEAYOLLMX MPUEMO-CAATOHHBIX UCTIbITaHMIA.

11.3.6.22 [premo-caaTouHble UCTbITaHUA

MonHoe  COMPOTVBAIEHVWE MPU  MEPEMEHHOM TOKe Ha  COMlacoBaHHOM  YacToTe  criedyeT  U3MepsiTb — npu
TOKe, COOTBETCTBYHOLLEM 6a30BOWA TOUKE, onpeaeneHHoli B 11.3.6.2.1.

11.3.6.3 13mepeHmns Ha peakTopax My/ibCUPYHOLLIEro ToKa

11.3.6.3.1 T[lepvioguyeckvie UCnbITaH!A

KpuByto MHOYKTVBHOCTW CcredyeT oOnpefenste B Buge CyHKUMM TOka BO BCEM MpefycMOTPEHHOM  pab6o-
Yem  [vanasoHe.  VIHOYKTMBHOCTb — pPeakTopoB  6e3  cepieyHMKa  pacCuMTbiBalOT MO PEakTVBHOMY  COMPOTYB/E-
HUIO. N3MEPEHHOMY MPY NEPEMEHHOM TOKE MPOMbILLIEHHON YaCTOTb!.

B cnydyae peaktopa C  Kefle3HbIM - CEPAEYHMKOM  METOL  W3MEpeHWs  VHOYKTMBHOCTY  [O/DKEH  yuuTbIBaTb
NyNbCVPYIOLLMIA ~ TOK.  HakadblBaeMblii Ha MOCTOSHHbIA  TOK. MeTog [o/mkeH ObiTb  COIacoBaH  Mexay — Mosb3o-
BaTesiemM Y U3roToBUTENEM.

V3mepeHnsi  MHOYKTMBHOCTM  CrieflyeT  MpvBOAUTL €  BUde  CPefHeapuMETVHEecKOro  3HauveHust  Mynbeupy-
IOLLIEro ToKa No Bcel 06/1acTn MPYMEHEHNSA peakTopa.

Ha peaktope, ycrewHo npoweaiwemM WucrbiTaHue, MofHOe — COMPOTVB/IEHME W WHAYKTMBHOCTL  Mpu  nepe-
MEHHOM TOKE Ha COI/IaCOBAHHOM MPOMBILIEHHON YacToTe [O/DKHbl  ObiTb  M3MEPeHbl A1 pas/MuHbIX  3Haue-
HUI TOK&, NPV KOTOPbIX HANPSHKEHWE HE MOXET JOCTUraTb OMNacHbIX 3HAYEHNIA.
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MoTpebutenb M U3IOTOBUTENb  [AO/DKHbI  COMacoBaTb  BbIOOP  OMPEdEenieHHON TOYKM Ha  KPUBOW  MOJIHOMO
COMPOTUB/IEHNS/TOKA; 3Ta Touka [O0/DKHA ObMb  NpuHATA B kadecTBe 6as30BOM A1 MOC/EAYHOWMX  MpUemMo-caa-
TOYHbIX  WCMbITaHWiA. o TpeboBaHWMIO  MOTPEGUTENS  KpMBasi HACbIeHWs  Jo/kHA  OblTb  cOrlacoBaHa — Mexay
noTpebuTenemM 1 U3roToBUTENEM A0 3arycka B CepUitHOe NPoU3BOACTBO.

11.36.3.2  [puemo-cAaTouHble UCTIbITaHWS

MonHoe  COMPOTVBIEHME MpY  MEPEMEHHOM TOKE Ha  COMMacoBaHHOM  4acToTe  criegyeT  U3MepsTb  npu
TOKe, COOTBETCTBYHLLEM 6a30BOW TouKe, onpeaeneHHoli B 11.3.6.3.1.

11.3.7 VicnblTaHve Ha Harpes

VcrnbitaHme Ha HarpeB  cneflyeT BbIMNOMHATL B cootBetctBMM ¢ TOCT 9219 un  TpeGoBaHWAMM,  yKa3aHHbI-
MU HIDKE.

VicnbiTaHne Ha HarpeB peakTopa cneayeT NpoBoATL MPY TOKe, 3KBYBAUIEHTHOM YCTaHOB/IEHHOMY B 11.3.5.

Peaktop fo/mkeH ObiTb  pasMelleH B YC/IOBUAX,  9KBUBAJIEHTHbIX  YCMOBUAM  3KCTUTyaTaLum  Kenes3Hoao-
POXHOrO MOZABYKHOIO CocTaBa.

[na  peaktopoB, MPUHYOUTESILHO — OXIAKABEMbIX — BO3MOyXOM, WCMbITaHWA  CriefdyeT  MpoBoAvTb  Npy  yCTa-
HOB/IEHHOM pacxoge Bo3ayXa (W1 CKopoCTM NMoToka) (cM. Tabnuuy 1a).

B TeuyeHve uCTbITaHMA MpeBblleHVE Temrepatypbl  pas/MuHbIX — YacTeli peakTtopa He  [JO/DKHO  MpeBbl-
LLaTb NpeaesibHbIX 3HaYEHMI, yKasaHHbIX B TabnvLe 3.

McrnbiTaHMs Ha  HarpeB  peakTopoB,  KOTOpble  HEBO3MOXHO — OTCOEAWHWTL  OT  TpaHcthopmartopa, — creayet
npoBoauTL B cooTBeTcTBUM € 11.2.10.

MpumevyaHne — [N peakTopoB, pabOTAOWWX HA HECHHYCOMOA/ILHOM MNEPEMEHHOM TOKE WU  My/bCUpyto-
LemM ToKe, MOXET BO3HMKATbL 3aTpyfHEHVWEe B OLEHKE 3SKBMBA/IEHTHOIO TOKa C Y4YEeTOM [oTepb, MO3TOMY PEeKOMeHIyeTcA
NPOBEAEHVIE NCCEA0BATEILCKOrO UCTIbITaHMSA C hopMamm BOSH TOKa, 6/m3KMM K dhopMam BOJTH Npu aKCTTyaTaLym.

11.3.8 VicnbiTaHWs aNeKTPUHECKO NPOYHOCTU M30NALMN

McrbiTaHnst  371eKkTpUYeckold  MPOYHOCTU  M30MSLMM  Ha  peakTopax HOBbIX —BWAOB — CredyeT MpoBOAUTL  Ha
NPeanpsTUM-U3roToBUTENE  MPY  KOMHATHOM  Temnepartype.  Peaktopbl  [JO/MDKHbI  OblTb  OCHALLEHbl  LUTATHLIMA
[ONO/HUTENBHLIMW YCTPOMCTBAaMU, KOTOPbIE MOTYT MOB/MSATb Ha KCTbITaHKE.

VicnbITaHnsa Ha NPOYHOCTL U30/IALMM BKITIOYAOT a cebsi:

* VCMbITaHWE Ha CTOMKOCTb K HANPsHKeHUHO Mexzy BbiBogamm (cm. 11.3.8.1);

- UCMbITaHWEe Ha CTOVKOCTb K HANPSHKEHIO NMPOMBILLIEHHOM YacToThl (CM. 11.3.8.2);

* YCMbITaHWE Ha CTOMKOCTb K UMMY/IbCHOMY HanpsbkeHmto (cMm. 11.3.8.3).

11.3.8.1 VicnbiTaHye Ha CTOMKOCTb K HAMPSHKEHUIO MEX/IY BbIBOLAMM

OCHOBHasi  LieNlb  UCMbITaHUs — MpoBepka  M30NAUMM  MexXay BUTKaMK, KaTyllkaMu W BCEMW  BblBOZAMM
0OMOTOK.

VicnbitaHne  crnepyeT  MpOBOOMTL — HA  peaktopax, KOTopble  MOMYT — MOABepratbCs  HanmpshkeHwsM  npobost
U30/TALMN MEX/Y BbIBOAAMM MPY HOPMaUTbHOM SKCTTyaTaLyv Win B YC/IOBUSX OTKa3a.

B TeuyeHve wucnbiTaHMA 6Gak M OOMOTKWM, He MOABepraemble  UCTbITaHWIO, O0/MKHbl  ObITb  COEAMHEHbI,  Kak
Mpu aKcr/TyaraLymn.

MvkoBOE  3HAYEHME  UCTbITATENBHOMO  HAMPSPKEHWS  JO/DKHO  OblMb  PaBHO  YABOEHHbIM  3HAYEHWSM,  Npu-
BEeeHHbIM B Tabmmuax 7 wn 8. Bropylo rpadly Tabnmupl 8 He nMNpUMEHAIOT. ChbiTaHne npOBOAAT € MOMOLLLIO
NPWIOKEHNST  MEeXdy BblBOZAMM  OOHOrO  UMMy/bCa  HanpsbkeHusl, Bpems  MOBbILLEHUS  KOTOPOrO  [O/KHO  ObITb
[OCTaTouHO  MPOAO/MKUTENbHBIM,  C TeM  YTobbl  AaTb  BO3MOXHOCTb ~ PaBHOMEPHO  pacnpefenivib  HanpshkeHvie
no o6bmoTke (MO CcorfalleHVio  Mexay W3roToBUTEeNleM U MOTpebuTenieM  WCMbITaHME  MOXHO  MPOBOAWTL — MOCpes-
CTBOM MPWIOKEHMSI MEPEMEHHOrO  HanpsbkeHUs, 4YacToTy KOTOpPOrO  criedyeT  BblOvpaTb  Takoi, 4YTobbl  MCMbiTa-
Te/bHbIV TOK HEe NPEeBbILLIaS CBOET0 HOMUHABHOTO 3HaueHVs B 1.2 pasa).

11.3.82 VicnbITaHue Ha CTOMKOCTb K HaNpPsHKEHWIO NMPOMbILLTEHHOM YaCToTbl

VicnbimatenbHoe — HanpsbkeHve criegyeT npukiagbiBatb B TeueHne 1 MyH  Mexay O6GMOTKOW(amn) u 3em-
neii. a 3atem Mexzy OTAe/bHbIMY 0OMOTKaMM NPY HauIMUMK.

VcnbiTaTenbHoe — HanmpsbkeHVe  AO/DKHO  OblMb  MEPeMEeHHbIM, € )OpMOl/  BOSHbI, MO BO3MOXHOCTM — 6u3-
KOM K CuHycoMpasibHOW, M uvactotoi or 50 po 100 Ty, Ero cpegHekBagpaT/veckoe 3HauyeHve BbloMpaloT 13
Tabmy, 6 M 7 C y4eToM TOro, YTO B C/lydae [BOVHON M30MALMM  Keokas W3oNAWMs [O/kHa  BblAepXvBaTb  Yro-
MSIHYTOE BbILLE 3HAYEHWE HanpsbxeHus. BTopyto rpaddy Tabmmubl 7 He NPUMEHSIIOT.

Ecrm peaktop BKIOYEH B LEMb  BbIMPAMUTENBHOTO  06OPYAOBaHWS, B KOTOPOM  MOTEHUMasbl  OTHOCUTESTb-
HO 3emM/M  MOTyT [OCTWIaTb  BbICOKUX 3HAYEHW MpU  HEWUCNPaBHOCTU  (@HOAHbIE  PEeakTopbl WM CraXVBaoLLye
peaktopbl), TO  onpefesnieHve  6onee  BbICOKOTO  WCTIbITATENILHOTO — HAMNPshKeHWs,  MOL/IEXALLET0  MPUIOXEHWIO,

cneayet nposelunts no NOCT 33323.
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McrnbimatenbHble  HampshkeHUst  PEakTOpOB,  BK/MIOYEHHbIX B LEMb  BbICOKOTO  HamnpsbkeHWss  0AHOCDa3HOro
XKEMIE3HOAOPOXHOIO  MOABWKHOIO — COCTaBa,  AO/DkHbl  ObiTb  YCTAHOBMEHbI MO COMTALLEHVIO  Mexay —noTpebute-
JIeM 1 N3roToBUTESEM.

11.3.8.3  VicrbiTaHne Ha CTOMKOCTb K MY IbCHOMY HANPSHKEHIO

VicnbitaHne  MPUMEHSIIOT — TOMbKO /19 PEaKTOpoB,  KOTOPble  HEMOCPEACTBEHHO  MOACOEAMHEHbI K MOABec-
HON KOHTaKkTHO cemn. WMnynbCHOe HanpsbkeHue crefyeT nNpukiadblBaTb K BbIBOAY peaktopa CO  CTOPOHbI
KOHTaKTHOW CeTu.

[na  peaktopoB, MOACOEAVHSAEMbIX K CETUM MEPEMEHHOrO TOKa, WCTbITaHus  CrefyeT MpoBOAUTL €O CTaH-
[JapTHOA  OpMOM  BOJHbI  MMMY/IbCHOMO  HanpshkeHust  MOSHOW — gymTenbHocT B 1,2/50  MKC;  amrnmTygHoe  3Ha-
YeHvie NPUKIaabIBAEMOrO HANPSKEHNS [O/MKHO COOTBETCTBOBATbL 3HAYEHNIO, YCTAHOB/IEHHOMY B Tab/mue 7a.

[na  peaktopoB, MOACOEAVHSEMbIX K CETW MOCTOSIHHOTO TOKa, WCMbITaHWe criegyeT  MpoBOAMTb MO Corla-
WeHVio  Mexay —notpeéutenem M m3rotoBuTeneM.  WMKOBOE — 3HAYEHME  MPUKNAObIBAEMOrO  HanpsbkeHus  [O/HKHO
YUNTBIBATL XapPaKTePUCTUKV Pa3PAAHNKOB [/15 3aLLMTbI OT NepeHanpsiKeHNi Npr UX HaUIHMK.

VcrmbiTaHne  Take MOXET Oblb  MPUMEHEHO M0 COMTaeHVI0  Mexay notpebutenieM W W3rOTOBUTESIEM
[J/15 PEaKTOPOB MOCTOSAHHOTO TOKa, NMOLACOEeNHEHHBIX K KOHTAKTHOMY peribey.

MeTog npoeefeHus wucnbimaHmiAi no TOCT 22756 cnegyer Bbloupatb MO COMIALLEHUD Mexdy noTpebu-
TesIeM 1 N3roTOBUTESIEM.

1139 VcnbiTaHus Ha CTOKOCTb K MEXaHNYECKMM BHELLIHM BO3AECTBYIOLLYIM (DaKTOpam

McrmbiTaHmss  Ha  CTOMKOCTb K MEXaHWYECKMM  BHELHMM  BO3geicTBylowmM  cbaktopaM  — MO
FOCT 16962.2.

WcrbitaHms  Ha  paboTocnocobHOCTb  TPebyroTcs  TOMbKO A1 ABWKYLUMXCS  YacTeld, CBA3aHHbIX C  peak-
TOPOM.

MocnenosartenibHOCTb M KOHKPETHbIE  METOAbl  UCTIbITaHWA  YCTaHaB/MBAIOT B TEXHUYECKUX  YC/IOBMSX
Ha peakTop.

MpoBEpKN  TEXHWYECKVX  XapakTepuCTuK,  Mog/iexallye  MOBTOPEHMIO  MOC/e  WUCMbITaHWA  Ha  ycTonun-
BOCTb K MEXaHWYECKUM BHELIHUM BO3MEVCTBYIOLMM  (haktopam, €eC/M WHOe He COrlacoBaHO Mexay noTpe-
6uTENEM U U3rOTOBUTENEM, 0/DKHBI BKMKOYATL B CEOS:

a) Vi3MepeHue MHOYKTVIBHOCTU:

b) MCrbITaHMe Ha CTOMKOCTb K HANPSHKEHIO MPOMbILLIEHHON YaCTOTbI.

Ecnv  pesynbTaTbl  UCMbITaHWA MO MEPEYMCIEHMIO &) OT/IMHaloTCcA MeHee 4YeM Ha 2 %  OTHOCUTENbHO
3HAYEHU, W3MEPEHHbIX B XOA4e MEepBOHAYasbHbIX — UCTbITAHWA, TO PEakTop CYATAlT  BblAEPXAaBLUMM  UCTIbI-
TaHWS Ha CTOMKOCTb K MEXaHWYECKUM BHELLHMM  BO3AENCTBYIOWWMM  dhaktopam. [ MCMbITaHMs Mo Mepeuic-
NeHNio  b) wucnbITatenbHoe HamnpsikeHne [O/DKHO  COCTaBnsiTe 75 %  3HaueHWid, UCnosb3yemblX MNpU  NepBOHa-
YasibHOM UCTIbITaHUM, 1 HE A0/DKHO NPYBOAUTL K MPOBOIO U30/ALMN.

MpumeyvaHune —Cwm. B.12(npuioxeHue [B).

19



FOCT 33324—2015

Mpunoxexve A
(pexomeHayemoe)

MepeveHb pasaesios, NoAPa3AEe/oB M MyHKTOB, N0 KOTOPbIM LIENeco06pasH0 CoralleHne MexIy
MnoTPe6UTeNeM 1 U3rOTOBUTENEM WM MPEAOCTAB/IEHE OMNO/HUTE LHO MHAOPMALN M
TEXHUUECKMX YC/I0BUIA NOTPE6UTENEM UM M3TOTOBUTENEM

MpumeyaHune — Hywvepauus, npveeaeHHas B A.1—A.3. OTHOCUTCA K COOTBETCTBYIOLLIMM pasaenam, nogpas-

[lenam 1 MyHKTam HacTOsILLIETO CTaHaapTa.

A1 IMyHKTbI, ABMSIOLLYIECH MPESMETOM COMIALLEHUS MEX/Y NOTpeduTenemM 1 3roToBUTENIEM

TpaHcdopMaTOopbl U peakTopbl

1 PacLuvpeHmne 061actv IpUMEHeHNs CTaHaapTa.

1 CneupiasibHble YCI0BYS SKCTUTyaTaLyin U BO3MOXHbIE COOTBETCTBYIOLLIME VICTIbITaHUS,

B. 1 HomMMHanbHOe HanpshkeHUe CO CTOPOHbI KOHTaKTHO CETU.

9.2 Tabmmua3.TMpumeyaHne — Boree BbICOKME NPEAEsbl NPEBLILLEHNS TEMNEPATYpbI.

9.2 Tabnvua 3. Beibop kriacca paboyero pexuma.

92 PacrnonoxeHne TepMOMETPOB /151 KOHTPO/ISA MPY UCTIbITAHUN Ha Harpes.

11.1.2 3ameHa NPUEMO-CAATOUHbIX UCTbITaHUI BbIGOPOYHBIM KOHTPOSIEM.

11.1.4 ViccnepoBatesibCkve UCTbITaHVA Y UX BNIVSHME.

TpaHcdopmaTopb!

1121 WcnbiTaHus peaktopa, 1Crosb3yemoro A1 nepexoaa Mexay nosvuumsmMy nepekoyvaresist OTBETB/IEHNIA.
11.2.2 Tabnmua 5. Jonyck Ha HaNpPsHKEHUE KOPOTKOTO 3aMblKaHNS OTBETB/IEHWIA, KOOME OCHOBHOIO OTBETB/IEHNS,
11.2.7 KombuHaumm nap 06MOTOK, Ha KOTOPbIX CrieflyeT M3MEPSTb HAMPSHKEHME KOPOTKOrO 3aMblKaHMS.

11.2.7 JononHuTenbHble N3MEePEHMSA KOPOTKOMO 3aMbIKaHUS.

11.2.11 KoHdomrypauymm o1 NPOBEAEHNS UCTIbITaHUI 3/TEKTPUYECKOIA MPOYHOCTY U30/1ALMN.

11211 Tabmmua7a.MpumeyaHue — MNoBbILEHHbIE HANPSHKEHUS 415 UCTIbITaHWIA 3/TEKTPUMECKO NPOYHOCTA

301U,

11.2.11.2 3HaueHve HanpskeHnst OBMOTOK, MOCTOSIHHO He 3a3eM/1IeHHbIX e TpaHcdiopmartope.
11.2.12 VicrbITaHMe KOPOTKOro 3aMblKaHNSA.

PeakTopbI

11.3.6.2.1 Bblbop 6a30BOW TOUKM HE KPUBOIA MOSTHOO COMPOTUB/IEHVISI PEAKTOPOB MOCTOSIHHOTO TOKA.

11.3.6.3.1 MeToz M3MepeHUss MHAYKTVBHOCTW Ha peaKTopax C XesesHbIM CepAEUHMKOM NPK MyIsCUPYIOLLIEM TOKE.
11.3.6.3.1 Bbibop 6a30BOW TOUKM HE KPUBOIA MOHOO COMPOTUB/IEHVISI PEAKTOPOB My/TbCUPYHOLLIENO TOKA.

11.3.8.2 VcnbITaHus Ha CTOMKOCTb K HarNpshKEHVSIM MPOMbILLIEHHON YaCTOTbl PEAKTOPOB, BK/THOUEHHBIX B LIEMW Bbl-

COKOro HanpsbkeHus.

11.3.8.3 VicrbiTaHyst Ha CTOMKOCTb K MMITY/IbCHbIM HAaNPSPKEHVSIM PEAKTOPOB, MOACOEANHEHHBIX K MOABECHOW KOH-

TaKTHOW CETW NOCTOSIHHOTO TOKA.

11.3.8.3 VicnbiTaHyst Ha CTOMKOCTb K UMY IbCHBLIM HaMNPSPKEHVSIM PEAKTOPOB, MOACOEANHEHHBIX K KOHTAKTHOMY

penbCy NOCTOAHHOIO TOKa.

12.3.8.3 MeToa NpoBeAeHUS VCTIbITaHUIA Ha CTOMKOCTb PEAKTOPOB K UMIMY/TCHBIM HAMPSDKEHUSIM.

A.2 ViHdhopmaums, nognexailasi npeaoCcTaBeHMo NOTpeduTeeM U3roTOBUTESTHO

TpaHchopMaTopbl U peakTopsbl

1 Temneparypa NnocTynaroLLEero Bo3ayxa.

2 TMapameTpbl KIMMaTUHECKNX BHELLIHX BO3AEMCTBYIOLLX (DaKTOPOB.

8.1.3  Pacxop wm CKopoCTb BO3ayXa.

TpaHcchopmaTops!

11.2.12 MakcvMauTbHOE 3HaYeH e MOLLHOCTY KOPOTKOTO 3aMbIKaHWS, MPUMEHUMOE [/15 XXeNE3HOAOPOXKHOrO Noa:-

BKHOIO COCTaBa.
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PeakTopbl
3.6 HoM1HaubHbIe HanPshKeHNA Lienn.

A.3 VHchopmaLws, Mo/ Iexallias NpefAoCTaB/IeHI0 M3TOTOBITE IEM NOTPEGUTENO

TpaHcdopMaTOopbl U peakTopbl

apaHTVIs 3Ha4EeHWi

9.2 Knacc HarpeBOCTOMKOCTY U30/TALMOHHBIX MaTepuasioB.
PeakTopbI

3.34 HowmuHasbHble 3HaYEHUA 1 YCIOBYS IKCTUTyaTaLmi PEakTopos.
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Mpunoxerre JA
(cnpasouHoe)

CBefieHsi 0 COOTBETCTBIM MEXTOCY,4APCTBEHHbIX CTAHAAPTOB
CCbUTOYHBIM MEX/AYHAPOAHBIM CTaHAApTaM

CTPYKTYPHbI 3/1EMEHT

O603HayeHVe 1 kamblenoaaHne MexrocyfapcTBeHHOro ctaHaapTa

Passen 2
HopmaTvBHbIe CCblku

Ccbinka Ha IEC 60076-1/1993 «TpaHcdiopmaTtopbl cunoBble. Yacte 1. O6Lye nonoxe-
HUs» 3ameHeHa ccbikoli Ha [OCT 3484.1—88* «TpaHcthopmaTopbl cwiosble. MeTogpl
3M1EKTPOMArHUTHBIX UCTIbITaHW.

Ccbinka Ha |EC 60076-2:1993 «TpaHcthopmatopbl cunosble. Yacte 1. MoBbieHVe Tem-
nepatypbl» 3amMeHeHa ccbUkon Ha FOCT 3484.2—88 «TpaHcchopmaropbl cuiosble. Mc-
MbITAHWA Ha HarpeB».

Cebika Ha IEC 60085:2004 «3nektpuyeckas um3onaums. Knaccudwukauys no  tepmu-
YECKMM MpU3HaKam» 3aMeHeHa ccbiUikoli Ha MOCT 8865—93 (IEC 85—84)!> «Cuctembl
3NeKTpUYEeCKol 13onaLmn. OLEHKa HarpeBOCTOMKOCTU U KaccudmKaLms.

Cebiika Ha IEC  60077-1:1999 «3neKkTpoo6opyLoBaHNE  XEIe3HOAOPOXKHOMO  MOABWK-
Horo coctaBa. Yactb 1. O6LWme ycnosus aKCrulyatauyy v oblpye npaswia» 3ameHeHa
ccbukoi Ha TOCT 9219—881 «Anmaparbl 3/IeKTpUYeCckMe TaroBble. O6LUME TEXHUYECKMe
TpeboBaHVIS».

Ccbinka Ha |EC 60076-1:1993 «TpaHcthopmatopbl cuoBble. Yactb 1. O6ume nonoxe-
HUs» 3aMeHeHa ccblikoil Ha TOCT 30830—2002 (IEC 60076-1—93)2* «TpaHcchopmaTopsl
cunosble. YacTtb 1. OBLLME NONOXKEHNSD.

CreneHb cootseTtcTBus — NEO.
2) CreneHb cootBeTcTBMS — MOD.
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MpunoxeHne 16
(obs3aTenLHOE)

[JononHuTeneHble TpeGoBaHKS K TPaHCChopMaTopaM v PeakTopam Xee3HOAOPOXHOTO NOABYKHOTO
cocTtasa

(Orm  TpeboBaHMA  ABAAKOTCA  OOMOMHUTENbHLIMA — OTHOCUTENIbHO — TPeGOoBaHWA  MEXAyHapOAHOro  CTaHgapTa
IEC 60310:2004 v npuBeaeHbl ANA ydeTa OCHOBOMOMAratolyX CTaHAApTOB, YCTaHaBMMBAOLMX TpeboBaHWA B 4YacTu Ha-
HECEHNA MapKMPOBKA W MPOBELEHNS VCTbITaHWM, BKIOYAsA WCMbITaHUA Ha CTOVKOCTb K KIMMATUYECKUM BHELLHUM BO3[eit-
CTBYHOLLMM dhaxTopam.)

[B.1 TexHnueckve TpeboBaHMs

OB. 1.1 Cnocobbl HaHeCceHUs MapKVPOBKY, KAYECTBO €€ HaHEeCEeHUs U MEeTOfbl KOHTPO/A KayecTBa MapKUpPOBKUA Ha
3aBoAckvX TabTukax — o MOCT 18620.

[OB. 1.2 Ha 3aBoackvx Tabnmukax TpaHcdopmaTopa 1 peaktopa Ao/mkeH ObITb YKa3aH 3Hak 06paLLeHns Ha pbiHKe.

[B.1.3 SOnektpuyeckas MPOYHOCTb BbIBOAOB PEAKTOPOB OTHOCUIENbHO 3a3EeM/IEHHOrO OCHOBaHWSt M Leneli  ynpas-
NeHVs. a Talke Mexdy BbliBogamu (MpM OTCYTCTBMM B KOHCTPYKUMM [OyroracuTesnlsHOM Kamepbl Ans  TpaHcchopmaropa)
[JO/mKHA B CYXOM W YUCTOM COCTOSHUM BblAEPXMBATb BO3AENCTBME WMMY/bCOB HanpsbkeHns ¢ ¢hopmoit BonHbl 1.2/50 Mk
M aMnATy0l, yKasaHHo! B Tabmmuax A6.1 v B.2.

Tab6bnuuya [Ab1 — HopmupyeMoe BblLEPKMBAEMOE WMIMY/IbCHOE HAMpsHKEHVE [/ PEAKTOpoB, He COEAVHEHHbIX He-
MoCpPefCTBEHHO C KOHTaKTHbLIM MPOBOAOM
Pac1eTHoe HanpshKeHNe M3orsLM (atpq:)ergMBHoe sHaueHne BbigepxviBaeMoe nvnysibcHoe HanpshkeHve 1,2/50 vke. kB
MepeneToro Toka W NocTosiHHbIN TOK). B ' '
[Jo 1200 8
Ot 1200 » 1600 skiou. 10
CB.1600 » 2300 » 12
» 2300 » 3000 » 15
»3000 »3700 = 18
»3700 »4800 » 25
»4800 »10000 » 40

MpumeyvaHune —py OTCYTCTBUM A@HHbLIX MO PACHETHOMY HaNPSHKEHWIO M30NALMM 38 €r0 3HaYEHVE Mpu-
HUMAKOT HaVBo bLLIEE pa6oqee HanpsikeHne 3allMTHOro BbIKNK4vaTes.

Ta6nuua [b2 — Hopmupyemoe BblIEPK/BAEMOE WMMY/ILCHOE HANpsbKeHVe [1si PeakTopoB, COEAVHEHHbIX HeMo-
CPEACTBEHHO C KOHTAKTHbIM MPOBOZOM

BblgepxvBaemoe UMMy ibCHOE HanpshkeHue 1,2/50 MKc. kB

HommHankHoe [N pEaKTopOB, NPeHa3HAUYEHHbIX A/1st paboTbl o [N15 PEakTopoB, NPeAHa3HaYEHHbIX A1t paboTbl B
Hanpsbkerne LieN1fIX C YCTaHOB/IEHHbIMU annapatamm 3almnTbl OT Lensix 6e3 yCTaHOB/IEHHbIX anmnapaToB 3alyTbl OT
B KOHTaKTHOI ceTu, B o .
nepeHanpsXxeHui (CTeneHb orpaHNyeHns nepeHa- nepeHanpshkeHuii (CTeneHb orpaHNyeHns nepexa-
npsbxeHnin OV3) npsbkeHnii OV4|
3000
25 40
NOCTOSIHHOTO TOKa
25000
125 170
nepeMeHHOro Toka

[OB.1.4 JOnektpuyeckas W30MAUMA PeakTopoB C  AyToracureflsHbIMW kamMepamMu Ha HOMUHasibHoe HarnpsbkeHve 3 kB
N HWKE [0/DKHA BbiLEpKMBATb B TeuyeHVe 1 MuH BO3LENCTBME UCTIbITATENLHOrO HanmpshkeHwst yvactotori 50 Iy, npuioxen-
HOro MeX/y BbIBOAAMM peakTopa, 3HaveHvem 2.2L1, ., ¢ 1500 B (LYo — HOMVH&IbHOE HaMPshKEHVIE PEaKTOPa).

[B.1.5 ifvHa nyTv yTeUKN 3MEKTPUMECKOI U30/ISALMM A0/MKHA ObITb HE MEHee:

750 MM Ana peakTopoB, MpefHasHaYeHHbIX [/19 HapY)KHOW YCTaHOBKW, Ha HOMWHasbHoe HanpsbkeHve 25 kB nepe-
MEHHOrO ToKa:

40 MM Ha KaxXablii KWIOBOMBT PaCUETHOrO HanpsHKEeHWs W30NAUMM /1 PEaKTopoB, NpefHa3HaYeHHbIX /1 Hapyx-
HOM YCTaHOBKW, HA HOMVHaUTbHOE HanpshkeHre 3 KB 1 Huke:

25 MM Ha KaXObl KWIOBOMBT PACUYETHOrO HANpshKeHWs M30M18UMM [/19 PeakTopoB, MNpeHasHAYeHHbIX [/ BHYTPeH-
Hel yCTaHOBKW, Ha HOMVHa/TbHOE HanpsbkeHve 3 KB 1 Huke.
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MpumevyaHne — TlpyM OTCYTCTBUMM AaHHBLIX MO PACYETHOMY HANPSHKEHMIO M30NALMM 33 €ro 3HauvyeHvie npUHUMa-
10T Hanbo blLUee pa60L|ee HanpshkeHne 3allTHOroO BbIK/KoYaTe .

[B.1.6 Mpu ucnbitaHuM OBMOTOK peakTopa TOKOM KOPOTKOTO 3aMblKaHWs HOPMMPOBAHHBLIX 3HAYEHUS W A/IMTESbHO-
CTW. YCTAHOB/IEHHbIX W3rOTOBUTENIEM, HE [AO/DKHO MNPOMCXOAUTb MexaHudeckux aedopmaumii 0BMOTOK, CHIDKAOLLMX Mpou-
HOCTb 1X MEXBUTKOBOW /M KOPIYCHOI M30N1ALMN, NPpY 3TOM:

e [JI1 PEeaKTopoB, HEMOCPEACTBEHHO MOAKMOYEHHBIX K TOKOMPUEMHUKY KENE3HOLOPOXHONO MOABWKHOMO cocTasa
MOCTOSIHHOTO TOK& C HOMWHasIbHBIM - HanpsbkeHneM 3 kB. C aKTMBHbIM COMPOTUB/EHWEM He 60neB 20 mMOM, amnaityga
TOKa KOPOTKOTO 3aMbIKaHUA [O/HKHA COCTaBMATb He MeHee 10 KA npu A/MTENbHOCTU MPOTEKaHWs (MO OCHOBaHWIO) He Me-
Hee 50 mc. lNpy aKTMBHOM COMPOTVB/IEHMN peakTopa 60nee 20 MOM amnmTyga Toka KOPOTKOTO 3aMblXaHus MOXET ObiTb
yMeHbLUeHa [0 8 KA:

e [JI1 PEaKTopOoB MEPEMEHHOTO TOKa, HEMOCPEACTBEHHO MOAKIOUYEHHBLIX K TOKOMPUEMHUKY XENE3HOLO0POXHOIo Mnof-
B/KHOrO COCTaBa MEPEMEHHOTO TOKA C HOMUHa/IbHbIM HarnpsbkeHrem 25 KB. 3HaYeHVe Toka KOPOTKOTO 3aMblkaHus KA,
BbIYMCNAIOT N0 chopMyrie

25
'«m (4p.1)

rae Zp — nosiHoe COonpoTYB/IEHME UCTILITYEMOTO peakTopa.

B 3tOM cniydae [/MTENIbHOCTL MPOTEKAHWA TOKA KOPOTKOrO 3amblkaHus [o/pkHa coctaensate 0.1 €. a 3HayeHve ane-
PVIOAMYECKO COCTaBMSIOLLEN B HaYa/IbHbI MOMEHT — OT MuHYC 90 % Ao nstoc 100 %.

[B.1.7 TaroBble TpaHCOPMAaTOpbl M peakTopbl AO/DKHbI YAOBETBOPSTb TPEOOBaHUAM CTOMKOCTU K MEXaHWYeCKM
BHELLHMM BO3AEVCTBYIOLLWM dhakTopaM, yCcTaHoBMeHHbIM B TOCT 17516.1 /15 rpynnbl MEXaHUYeCKOro UCMosTHEHMSt M.25.

[B.2 Kateropum ncnbitaHumii

0521 Kpome npueMo-COaTOuHbIX U MEepUOAMHECKVX WCTbITaHWiA, NpedyCMOTPEHHbIX B HACTOsILLEM CTaHaapTe,
TpaHcdiopMaTopbl M PeakTopbl  Tawke MOABEpratoT  KBAMMKALMOHHLIM.  TUMOBLIM U CEPTUMKALIMOHHBIM - UCTIbITAHKSM.
MeproanyHOCTb  UCTIbITaHWIA, 4MCI0 06pa3LOoB TPaHCCHOPMATOPOB M PEeaKkTopoB, MOABEPraeMbIX WCMbITaHUsM, W nporpam-
Ma WCMbITaHWiA [O/MKHbI COOTBETCTBOBATL YCTAHOB/IEHHbIM B TEXHWYECKMX YCMOBMSIX HB TpaHChopMaropbl U peakTopbl
KOHKPETHbIX BIA0B 1 CEPUIA.

[B.2.2 TMopsgok npoBefeHVst KBayTM(MKALMOHHBIX WCTbITaHWA — M0 HauMOHa/bHbIM - CTaH4apTaM W HOPMaTVBHbLIM
[JOKyMeHTaM, [efCTBYIOLLMM Ha TeppuTOpuW TOCYAapCTB, MPUHABLUMX CTagspri*. lMporpamma  KBayM(MKaLUMOHHbIX  UCTbl-
TaHWiAi [JO/MKHA BKIOYATL B CeOS MPUEMO-CAATOYHbIE M MEpPUOAMYECKME UCTbITaHWA MO HacToslemy CTaHgapTy, a Talke
UCMbITaHUA Ha CTOMKOCTb K KIIMMaTUHECKVIM BHELLIHMM BO3AECTBYOLLMM chakTopam no MOCT 16962.1.

O6bEM UCTbITAHMIA U 4YMACMO TPaHCIOPMATOPOB W PEakTopoB, MOABEPraeMbiX TWUMOBLIM UCMbITaHUSM, YCTaHaB/IMBa-
0T B MporpamMme, YTBEPXAEHHOW B YCTAHOB/EHHOM mnopsake. CocTtaB M 06bEM WCMbITaHWA A0/MKHbI ObiTb AOCTATOUHBIMK
ONA OUEHKM B/MSIHUA BHOCUMbIX W3MEHEHWIA B KOHCTPYKUMIO M TEXHOMOTMYECKMIA MpOLEecC Ha napameTpbl TpaHcdopmaro-
]pOB 11 PEaKToOPOB.

CepTvdhrKaLMOHHbIE UCTbITaHWS NPOBOASAT B 06beMe KBaTN(PMKALMIOHHBIX UCTIbITaHNIA.

[B6.2.3 KamdmKaLMoHHbIE UCMbITaHUA MPOBOAST MPY W3FOTOB/IEHUM YCTAHOBOYHON MapTuM WM NEepBOi MPOMbILL-
NIEHHON MapTuM B LENAX OUEHKM TFOTOBHOCTU M3rOTOBUTENS K BbIMyCKy 0OOPYAOBaHUA B YCTAHOB/EHHOM o6beme. Ywvcno
06pa3sL0B A1 UCTIbITaHUIA [OMKHO ObITb HE MEHEE ABYX.

[B.3 TpeboBaHusi K UCMbITaHUAM TpaHChopMaTopoB

[B.3.1 Vi3vepeHue koadhdmumeHTa TpaHccopmaumm no FOCT 3484.1.

[B.3.2 MNposepka rpynnbl coeyHeHns 06moTok no FOCT 3484.1.

[B.3.3 Vi3mepeHve notepb 1 Toka Xor1ioctoro xoga no FOCT 3484.1.

[B.3.4 V13vMepeHne conpoTyB/IEHNS Hy/IeBOIA nocneaoBaresisHocTn no FOCT 3484.1.

[B.3.5 VI3mMepeHvie rapMoHMYECKoro cocTasa Toka X0n1ocToro xoga no NOCT 3484.1.

[B5.3.6 VI3mepeHvie HanpsixeHnst KOPOTKOro 3aMblkaHust o FOCT 3484.1.

[B.3.7 UcnbitaHnsa Ha Harpes o FOCT 3484.2.

[B.3.8 VicnbiTaHys anekTpruyeckon NpoYHocTy n3onsaumm no FOCT 22756.

[B5.3.9 VicnibitaHre no onpegerneHmnio ypoBHs Lwyma no FOCT 12.2.024.

[B.3. 10 VicrbitaHne npobbl Macria M3 6aka — MO HauMOHas/bHbIM CTaHJapTaM WM HOPMAaTVBHbIM [OKyMEHTaMm, [eit-
CTBYOLLMM Ha TEPPUTOPUM FOCYAAPCTB, MPUHABLLIMX CTaHOAPT 2*,

[B.3. 11 VicnbiTaHyst Ha CTOMKOCTb K KIMATUHECKM BHELLIHAM BO3AENCTBYIoLLMM dhakTopam — no FOCT 16962.1.

MocnenoBsarenlbHOCTb, KOHKPETHbIE METOfbl WCTbITaHWA M NapameTpbl, MNoA/Iexallyie MpoBepke Moc/ne  UCTbITaHui
TpaHchopmaTopa, YCTaHaBIMBAKOT B TEXHUHECKVIX YCI0BUSX Ha TpaHchopmarop.

* B Poccuiickoii ®epepaumm pelicteyer TOCT P 15.201—2000 «Cuctema pa3paboTkM M MOCTaHOBK/A MPOAYKLMM
Ha Mpou3BoACTBO. [IpoAyKUMS  MPOV3BOACTBEHHO-TEXHUYECKOrO HasHadeHus. [opsgok  paspaboTkKi M MOCTaHOBKM  Npo-
YKL Ha MPOU3BOLCTBO.

2> B Poccwiickoin depepauym peiicteyet FTOCT P 52719—2007 «TpaHcdopMaropb! cuioBble. O6LLMe TEXHUYECK e
YCIIOBUSI».
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Mocne wucnbITaHUin Ha CTOMKOCTb K KIVMATUYECKUM BHELUHWMM BO3LEVICTBYIOLMM dhakTopam MpOBEPSIoT NapameTpbl,
noA/iexatLme npoBepke rno TEXHUYECKUM YCOBUAM Ha TpaHchopmaTop.

[05.312 MMpu NpYemMo-CAATOYHbIX WCTbITaHNUSX, KPOME WCTbITaHWiA, YCTaHOBMEHHbIX B Tabmmue 4. [0/mkHbl OblTb
npoBefeHbl  Ceaylolyie WCTbITaHWs: MpoBepka Ipynnbl  COeAUHEHUS OBMOTOK, W3MEPEHWE COMPOTMB/IEHWS HYSIEBOA MO-
CnepfoBsarte/lbHOCTU.  M3MEPEHMe  TapMOHMYECKOTO COCTaBa TOKA XOMIOCTOTO  XOA@, WCMbiTaHWe o  OrnpefenieHno  YPOoBHS
LLyMa, UCTbITaHue Npobbl Macna u3 6axa.

[0B.3.13 VccnepoBatenbCckve UCTbITaHAA  He  ABASOTCA  06s3aTeNibHbiMW.  HeobxoauMoCTb  MpOBEdeHWsl, COocTaB
MPOBEPSEMbIX XapakTepUCTUK, BWAbl W METOAbl WCCNEA0BATENbCKMX UCTbITaHWA TpaHCchopMaTopoB M peakTopoB  ycTa-
HaB/MBAOTCA U3TOTOBUTENIEM WM MO COTNACOBAHMIO U3TOTOBUTESA C NOTPeOUTENeMm.

[B.4 TpeboBaH1A K UCTbITaHVSIM PEAKTOPOB

[B.4.1 V13vepeHue conpoTyaieHnst 06MoTok — no FOCT 9219.

[Bb.4.2 Onpepenexve notepb — no MOCT 9219.

[B6.4.3 ViamepeHve nHayktmeHocty — o FOCT 9219.

[B.4.4 VcrbITaHns 3NeKTPUHECKO NPOYHOCTY n3onsummn — no FOCT 22756.

[B.4.5 VicrbiTaHns Ha CTOMKOCTb K KIMaTUYeCKUM BHELLIHMM BO3AEMCTBYOLLMM hakTtopam — no FOCT 16962.1.

MocnenosarenibHOCTb, KOHKPETHbIE METOfbl WCTbITaHWA WM MapameTpbl, MNog/iexallme npoBepke Mocse  WCTbITaHWin
TpaHchopmaTopa, YCTaHaB/IMBAKOT B TEXHUYECKVIX YC/IOBUSX HA PeaKTop.

Mocrie wCMbITaHWA Ha CTOMKOCTb K KIMMATVYECKUM BHELLHVMM BO3AEVCTBYIOLLWM (DaKTopam MNpOBEpstoT MapameTpbl,
nog/iexalsye NpoBepke No TEXHUHECKVIM YCIOBUAM Ha PeaKTop.

[B.4.6 VicribiTaHye Ha CTOMKOCTb PEakTOpOB K TOKam KOPOTKOTO 3amblkaHns — no FOCT 33323.

[B.5 [lokyMeHTbI /151 TOATBEPXAEHNS TPEGOBaHMIA TEXHUMECKMX PErNIAMEHTOB M Mpasiina otéopa

06pasLOoB 4/159 NOATBEPXAEHNS COOTBETCTBUSA

[JokazatenbHbIMM  IOKyMEHTaMW  [/11  MOATBEPXAEHUS TpeGoBaHWi  TEXHWYECKOro pernaveHta «O  6e30macHOCTU
YEME3HOAOPOXHOMO MOABWKHOrO COCTaBa» WM TEXHWYECKOTO perfiameHTa «O 6e30MacHOCTU  BbICOKOCKOPOCTHOTO  Kesie3Ho-
[0POXHOTO TPAHCNOPTay» ABNSKOTCSA NPOTOKO bl MPUEMO-CAATOYHbIX U NEPUOANYECKUX UCTIbITAHVIA.

VcnbimaHust Ha MOATBEPXKAEHVWE COOTBETCTBMSI PEaKTOPOB MNPOBOAAT Ha o06pasuax, OToOpaHHbIX METOAOM  Crydait-
Horo otbopa no MOCT 16321. Yncno obpasuoB 471 MCMbITaHW Ha MOATBEPKAEHME COOTBETCTBUSI PEAKTOpOB — HE MeHee
OBYX.
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Mpunoxerne 1B
(cnpasouHoe)

MonoxeHna mexayHapoaHoro ctaHaapTa IEC 60310:2004, koTopble NpYMeHeHbI B HACTOSALLIEM
CTaHAapTe ¢ MoauchuKaumeli ux CogepKaHmns

[B.1 «3 TepmuHbI 1 onpeaesieHus

[na ueneii HacToslLLEro [OKyMEHTA MPUMEHSIOTCH TEPMMHbI M ONpefenieHysi, ycTaHoeneHHble B IEC 60076 u IEC
60289. a TaioKe crefytoLLye onpeaenieHns».

[B.2 «3.1.1 Knaccudmkarys TpaHcdopMaTopos

B 3aBMCMMOCTVM OT YCTPOICTBA, OOYCMOB/IEHHONO CrnocobaMn pery/ivpoBaHNS  Harpysk BTOPUYHOMO  HanpsbkeHus
TArOBbIX LiEMei, TAroBble TpaHchopMaTopbl MOMYT ObIThb KNACCUAMLIVPOBaHDI:

* Ha TpaHcopMaTopbl € NOCTOSAHHBIM KO3dMLMEHTOM TpaHcthopmaLy:

* Ha TpaHcopMaTopbl C HU3KOBO/TbTHBIM OTBETB/IEHNEM:

* Ha TpaHCopMaTopbl C BbICOKOBO/TbTHBIM OTBETB/IEHVEM.

3.2 OnpepgerneHus, OTHOCALLMECH K peakTopam

3.21 Knaccudukalms peaktopos

B cOOTBETCTBUM C MCMOMNB30BAHVEM PEAKTOPbI MOMYT ObIThb KIACCHMLIMPOBaHbI Kak:

* peakTOopbl NepeMeHHOro Toka

PeakTopbl, KOTOpble MPOMYCKAOT MEPEMEHHbIA TOK. HamprMep nepexofHble PeakTopbl, MpUMeHsieMble A9 nepe-
Xo4a Mexgy nosvumsMM Mepekntovatenss OTBETB/IEHWA OBMOTOK TpaHcdiopmaropa, PeakTopbl TOPMO3HbIX Lieneli  Kosiek-
TOPHbIX ABUraTesiein nepeMeHHOro ToKa, PeakTopbl MOMEXONOAAB/IEHNS U T. 4.

* peakTopbl NOCTOAHHOIO TOKa

PeakTopbl, KOTOpble MPOMYCKAIOT MOCTOSHHLIA TOK C Ma/biMM WM HE3HAYMTETbHbIMW  KOMIMOHEHTaMm! NepemMeHHOro
TOKa, HanpuMep WILTPOBbIE PEaKTOPbl, WHAYKTVBHbIE LUYHTbl TAMOBbIX [BWratesieil, peakTopbl TOPMO3HbIX Lenein asura-
Teseli NOCTOAHHOIO TOKa U T. A,

* peakTOopbl NY/bCUPYIOLLEro TOoKa

PeakTopbl, KOTOpble MPOMYCKAIOT MOCTOSIHHBLIA TOK CO 3HAYNTENBHOW MEPUOAMYECKO NyMbcauumeli, Hanmpuvep Cria-
XXVBaIOLLME peakTopbl TAOBbLIX ABUrareneli n T. 4.

peakTOopbl Npeobpa3oBaTeneli

PeakTopbl, BCTPOEHHbIE B 3/1EKTPOHHbIE CI/IOBbIE MpeobpasoBaresin /1 KOMMYTaLWK, 3aLMTbl Wik ouibTpauymm».

MpunmeyvyaHne — [aHHble nonoxeHns 1EC 60310:2004 MCKMOYEHbl M3 HACTOSALLEro CTaHfapTa, T. K. OCHOBOMO-
naralolpe CraHaapTbl  MEXIOCyJapCTBEHHON CUCTEMbI CTaHAapTV3aLMM He MpedyCMaTpuBatoT MpUBELEHNS  Kiaccudmka-
L1 NPOAYKLMN B TEPMUHOMOMYECKMX CTATLAX.

[B.3 «7.1 VipeHT1doviKaLyis TpaHCOopMAaTOPOB 1 PEAKTOPOB B COOTBETCTBIM CO CMIOCOBOM OX/aXAEHNS

7.1.1 VipeHtndpmumpyrolme 0bo3HaueHms

TpaHcchopMaTopbl 1M peaktopbl  A0/MKHbI  OblTb  MAEHTUGIMUMPOBaHLI 8 COOTBETCTBMM C  MPUMEHSIEMbIM  CMIOCOGOM
oXnaxaeHns. BykBeHHble 0003HAYEHUs /19 UCMOMb30BaHWS B COYETAHWMM C KadKAbIM CrOCOOOM OX/TaXAEHVS NpUBEAEHbI
B Tabrmue 1.

Tabnuya 1—BykBeHHble 0603HAYEHS

Bug, oxniadxgatoLLei cpepl O603Ha4eHne

MwuHepasibHoe Mac/10 W CUHTETUHECKas M30/IMPYHOLLIAS XMAKOCTb C TOUKOI BocniameHeHns < 300 *C
CUHTETYECKAs M30MMPYHOLLIAS XXOKOCTb C TOUKOW BOCTiaMeHeHus > 300 *C

CuHTETYECKas M30NMPYHOLLIAs XXAKOCTb C TOUKOI BOCTI/TAMEHEHMST BbILLIE €€ TOUKM KUMEHNS

las

Boga

Bozayx

EcrectBeHHas
MpyHyguTenbHas (HeHanpaseHHas LIPKyISLmMs Macra)
MpUHYAUTENBHO HaNpaB/eHHas LPKyISILMS Macsa

omMmZ|>»=E0Orx0

B TpaHcdhopMatopax W peaktopax C MpUHYOUTESBHO HanpaB/eHHON LMpKy/siuveli Macna onpefesieHHasl 4yacTb
MPVHYAUTENBHOTO NMOTOKA Mac/ia HanpaBseTCsl Tak. YTo6bl NPOXOAUTL Yepes 06MOTKM. OfHAKO HEKOTOPbIE 0BMOTKM MO-
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YT VMETb HeHanpaB/IEHHbIi MOTOK Mac/a, HanmpuMmep OTAenbHble OOMOTKA OTBETB/IEHWIA, BCMOMOrarTesibHble OBMOTKA 1
CTabunmsnpyoLLme 06MOTKA.

7.1.2 CrpykTypa 0603HaueHUi

7.1.21 TpaHcdiopmaTopbl M peakTopbl, 060pYyA0BaHHbIE 3aLLMTHO 060/I0UKOIA

TpaHcchopmaTopbl M PeakTopbl A0/DKHbI ObiTb  MAEHTUCIMLIMPOBaHBI 0G03HAYEHUSIMK, COCTOSILLMMM U3 YeTbIpex OykB
[LNS1 K&K[0r0 M3 COCOB0B OX/AXKAEHNIS, HOMVHA/TEHBIE XapaKTEPUCTUKI KOTOPOTO YCTaHaB/IMBAET U3TOTOBUTE b,

MocnefoBaTenbHOCTL, B KOTOPOW 0G03HAYeHUst [O/DKHbI ObITb UCMOMb30BaHbl, NpyBefeHa B Tabmvue 2. Ona pas-
[leneHnst 0603HaYeHs rPyNN PasNYHbIX COCOGOB OXTaXAEHUSA CeflyeT UCTOMb30BaTb HAK/OHHbIE IMHUM.

Tabnuya 2— lNMocnepoBatenbHOCTL byke B 0603HAUEHUN

Mepsas 6ykos Bropas 6yma TpeTba byKaa UeTBepTas Gyksa
YKasaHvie oxnaxaaroLLei cpefipl, KoTopast HAXOAUTCH B YKa3zaHvie oxnaxaaroLLel cpefipl, KoTopast HaAXoAUTCH B
KOHTaKTe C 0GMOTKOWA KOHTaKTe C BHELLHEN CUCTEMO OX/TXKAEHWS
Bup oxnadxgatoLLei cpepl Bwvg, umpkynsaumn Bup, oxadxgatoLLei cpepl B, uypkynsaummn

Hanpumvep, TpaHcdopmartop, MOrpyXeHHbli B Macio, C NpvHyAWUTENbHO HanpaBfieHHOM LMPKyNsuven macna v ¢
NPVHYAVTENbHON LMPKY isLveli BO3ayxa cnegyeT obo3Haqats ODAF.

[na TpaHcthopMaTopoB, MOrPYXEHHbIX B Macsio, B KOTOPbIX BO3MOXEH BbIGOP €CTECTBEHHOIO WM MPUHYAUTESIBHO-
r0 OX/12XKAEHNSA HeHanpaB/eHHbIM NOTOKOM Macsia, TUNMYHbIMM 0603HaueHV MY sBstoTcH: ONAN/ONAF. ONAN/OFAF.

Ona cyxux TpaHchopmaTopoB 8 HeeekTWIMpyeMoli 3allTHOM 060MoUKe C eCTECTBEHHbIM BO3AYLLUHbIM  OXMaXKAEHV-
€M BHYTPY 1 CHapy»M 060/104kM 0603HaueHne ANAN.

7.1.2.2 TpaHcthopMaTopbl U peakTopbl 6e3 060104eK

Cyxvie TpaHcchopMaTopbl M peaktopbl 6e3 3almTHbIX 060/104eK MAEHTUULMPYIOTCA TOMbKO ABYMS 0603HaYeHUs MU
AnA oxnaxaaloLleln cpefbl, KOTopas KOHTakTMpyeT € O0GMOTKaMU WM C MOKPbITUEM MOBEPXHOCTV OBMOTOK C OGLMM MO-
KpbITUEM (Hanprmep, C 3MOKCUAHBLIM MOKPLITUEM).

Croco6 ox/1axaeHust cyxoro TpaHcchopmaTopa 6e3 3alWTHOW 0600YKA WM C  BEHTWIMPYEMOW OBOMouKo 1 ¢
€CTECTBEHHbIM BO3/yLLUHbIM OX/TaXAEHEM MeeT 0603HaqeHVe AN.

7.1.3 Bo3ayluHoe oxnaxaeHne

Korga TpaHcthopmaTopbl M peakTopbl OX/TaXOA0TCA MOTOKOM BO3[yXa, BbI3bIBAEMOrO [BWKEHWEM KENE3HOA0POX-
HOTO MOABWKHONO COCTaBa, WM CUCTEMOI MPUHYOMTENBHONO BO3AYLUHOMO OX/TaAEeHWs, KOTopas He npoxoawna  UCTbi-
TaHMs BMeCTe C TpaHCIOpMaTtopoM WM C PeakTopoM, Torga pacxof (WM CKOpOCTb) BO34yXa, Ha KOTOpbIA paccuMTaHa
HOMVHaUIbHaA MOLLIHOCTL 060PYA0BaHNS, [O/MKEH YKa3blBaTb NOTPEOUTE b,

MpumevyaHne —[aHHble nonoxeHns IEC 60310:2004 npuMeHeHbI B HaCTOSLLEM CTaHgapTe C ydeTom Tpebo-
BaHW/i K YC/MOBHbIM 0603HAYEHVSIM TPaHCHOPMATOPOB M PEaKTOpOoB MO BMAAM CUCTEM OX/IKAEHWS, MPUHATBIM Ha Teppu-
TOPWM FOCYAAPCTB, MPUHSABLLIMX CTaHOAPT.

[B.4 Mpacha «Bug ncnbimaHms» Tabnmupl 4: «CTOWKOCTb K yaapy 1 BubpaLn.

MpumevyaHne — Bug ucmbImaHwii, yCTaHOB/EHHbIM e Tabmvue 4 IEC 60310:2004, npvMEHEH B HaCTOSLLEM
CTaHJapTe C Y4eToM [EiCTBYIOWWMX Ha TeppuTOpuM TOCYAapCTB, MPUHSBLUMX CTaHA4aPT, BUAOB WCMbITaHWA Ha CTOWKOCTb
TPaHCIOPMAaTOPOB K MEXaHNHECKVIM BHELLIHVM BO3LE/CTBYHOLLMM chakTopam.

[B.5 «10.2.4 13mMepeHmne conpoTvB/IEHNSI OOMOTOK

ConpoTvBneHVe Kaxaoli OBMOTKN MeXy [AOCTYNMHbIMA BbIBOAAMY, HaxXOAWMMUCA 8 XOSOAHOM COCTOSHWW, [O/K-
HO ObITb M3MEPEHO NP MOCTOSHHOM Toke. NS MUHUMM3AUMM BAUSHUA CaMOVHOYKUMM W MPaBWIBLHOMO ONPeaesieHns Tem-
nepartypbl 0OMOTOK CrieyeT MpUHMMAaTL Mepbl npegocTopoxHocT no IEC 60076. Temnepartypa OOMOTKM, NPy KOTOPOWA
MPOBOW/IOCH M3MEPEHNIE, TaKKe [Oo/PKHA ObITb 3aperncTpripoBaHa.

MpumeuvyaHune —OaHHoe nonoxeHve IEC 60310:2004 MpUMEHEHO B HACTOSALLEM CTaHAapTe € yyeToM Tpebosa-
HWIA K MPOBEAEHVIO M3MEPEHMS CONPOTYB/IEHNSI 0BMOTOK TpaHcdopMaTopa, ycTaHoB/eHHbIX B TOCT 3464.1.

[B.6 «10.2.6.1 Neproanyeckvie UCrbITaHus
V3vepeHre noTepb M TOKA XOMIOCTOTO XOfda CrieflyeT BbIMNO/HATL MNP HAMPSHKEHWUSAX CO CTOPOHbI KOHTAKTHOW Cetw
06 U, 09 im 1.1 N(“HoMvHa/IbHOE HanmpshKEHVe KOHTaKTHOM ceTv). Ecnm TpaHcdiopmaTtop MMEET pery/iMpoBKy BbICOKO-

0 HanpshkeHuda, TO U3MepeHus Cneayet BbINorbiATb O19 Tpex MOJIOXKEHUIA nepeknoyarens OTBETB/IEHUIA, OOHO M3 KOTOPbIX
COOTBETCTBYET OCHOBHOMY OTBETB/IEHNIO.

MpumevyaHne — JaHHoe nonoxeHne IEC 60310:2004 MpUMEHEHO € HacTosALEM CTaHgapTe C YY4eTOM pPeKo-
MeHAALMM NPOMbILLIEHHOCTU O NPeAOCTaB/IEHMM BO3MOXHOCTU M3MEpPEHUsi MOTepb UM TOKa XOSIOCTOr0 XoAa TpaHcdopma-
TOPOB NPY MaKCYMa/TbHOM HaMPSPKEHNM CO CTOPOHbI KOHTaKTHO CeTw, NpeBbILuatowiem 1.11/.
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[B.7 «10.2.7 Vi3vepeHmre HanpshkeHVs KOPOTKOrO 3aMblkaHVst (MepUoanieckve 1 MpueMo-CAaTouHble
UCTbITaHNS)

HanpsbkeHve KOpOTKOTO — 3amblkaHus  criefyeT  W3MepsTb MNPy HOMWMHa/bHOM — YacToTe C  MCMOMb30BaHMEM  MCTOUHVKA
NPUG/M3ATENBHO  CUHYCOMAA/TBHOTO  HarnpshkeHus.  V3vepeHus  cnefyeT  BbINOMHATL  Mpy /060M  TOKe,  COCTaB/IsoWeM  OT
25 % po 100 % HOMMHaNBHOTO Toka. HM B KOem Crlydae HarpsbkeHue, npukiadbiBaeMoe K Joboin 0O6MOTKe, He [ODKHO
npesbiwars 50 % HOMMHa/IBHOTO HaMPSHKEHWS yKA3aHHOM OOMOTKM WM TOK. MPOXOZAWMiA 4epe3 O0OMOTKY, He [0/KeH npe-
BbILLATH HOMVHa/IbHOE 3HAYEHVIE €€ TOKa.

M3vepeHHoe 3HaueHue crieflyeT KOpPeKTMpOoBaTb MOCPEACTBOM €r0  YMHOMEHUS Ha OTHOLUEHWEe HOMMUHa/IbHOrO  Toka
K uCnbITaTeslbHOMy —TOKy. 3HaueHWs, Mo/ydeHHble TakuM  06pasoM, [O/MKHbl  ObiTb  CKOPPEKTMPOBaHbl A1 COOTBETCTBYHO-
LLIeli pacHeTHO Temnepartypbl, ykasaHHoi B 11.2.9.

MpumevyaHne — [JOavHoe nonokeHne [EC 60310:22004 npMMEHEHO B HACTOALIEM CTaHZapTe € Mogvdmkaumel
€ef0 CodepKaHus B CBA3M C TEM. 4YTO Ha COBPEMEHHbIX TArOBbIX TpaHchopMaropax [/19 3/1EKTPOBO30B C  ACMHXPOHHLIM
TArOEbIM MPVIBOZOM HaMpsbkeHWe KOPOTKOTO 3aMblkaHUs AOCTMraeT 3HaveHuid o 110 %. a Tawke B CBSA3W C MPUMEHEHVEM
METOAVKM U3MEPEHNIS HAMPSDKEHVSA KOPOTKOTO 3aMblKaHUA TPaHCHOPMATOPOB, yCTaHoB/eHHbIX B FTOCT 3464.1.

[B.8 «10.2.8.1 O6LLpe NooxKeHNs

MMorogn KOpOTKOrO 3amblKaHWA  CregyeT  PerycTpupoBaTb B TEYEHVE  NEepuoanyeckux U - MPUEMO-COATOUHbIX  UCTIbI-
TaHWA MPU  HanpsBKeHUM KOPOTKOrO  3amblkaHust (M. 10.2.7). a nofydeHHble 3HaYeHus credyeT KOppeKTpoBaTb nocpen-
CTBOM YMHOXEHA Ha KBaApaT OTHOLLEHWA HOMVHa/IbHOMO TOKa K UCTIbITaTE/TBHOMY TOKY.

MosyyeHHble TakM 06pasoM MOTepU A0/MKHbl OblTb  YTOUHEHbI MPUMEHWTENIbHO K COOTBETCTBYHOLLEA WCXOAHOM Tewm-
neparype, npuseaeHHoi B 10.2.9. yunTbiBas, HTo —COMPOTUB/IEHNE MOCTOSIHHOMO TOKA) MPSIMO NPOMOPLVIOHASTBHO
COMPOTUBMEHWNIO, @ BCe OCTa/lbHble TMOTEPU MEHSIOTCA  06paTHO  MPOMOPLMOHA/ILHO — CONPOTUBAEHWIO.  COMpOTVBIEHWe  Crie-
[LyeT onpepenstb B COOTBETCTBUM C 10.2.4».

MpumevyaHne —faHHoe nonoxeHve IEC 60310:2004 npuMeHEHO B HacToslLeM CTaHgapTe C  y4eTom  Tpebo-
BaHWIi K NPOBEAEHVIIO M3MEPEHMS NOTEPb KOPOTKOrO 3aMblkaHus TpaHcchopMaTopa, yeTaHoB/IeHHbIX B FTOCT 3484.1.

B9
Tabnuua 7 — HanpskeHus Mpy  WCMbITAHWSIX Ha  /IEKTPUYECKYID MPOYHOCTb  M30M1AUMM  OOMOTOK,  HEermocpeacTBEHHO
noacoeanHEHHbIX K KOHTaKTHOW ceTn

McnbiTaTensHoe HanpsbkeHne U, B
HomuHanbHoe
HomuHasibHoe HanpsxeHune
HanpsbkeHne Uygy MONALN <Y 5 VicnbiTaHne Ha HanpsbkeHve VcnbiTaHve Ha umnyibcHoe
TATOAOH CUCTEMBI, B 4 Mk NPOMBbILLAEHHON YacToTbl HanpshkeHue (MMKosoe
{cpegHeTaaapaTtunyeckoe 3HauyeHne) 3HayeHwue)
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

MpumeyaHwne —Iro coraleHno Mexay NoTpeduTeniem 1 3roToBUTENIEM AOMYCTUMO NPUMEHSTL 3HAYEHISE
UCMbITaTe TbHbIX HAMPSHKEHIA, OT/IMYHBIE OT 3HAYEHWIA, YCTAHOBNEHHBIX B AaHHON Tabnmue.

3HaueHVIst, OTMEUEHHbIE 3HAKOM K*», OTHOCSITCS K 0OMOTKaM PeakTopoB, MOACOeAVHEHHBIX K KOHTAKTHOW CeTv
MOCTOSIHHOIO TOKa.

MpumeyaHne — TlonokeHna I[EC 60310:2004 npuMEHeHbl € HacTosleM CTaHgapte € Yy4eToM TOro, 4to B
FOCT 6962 OTCYTCTBYIOT HOMMHA/TEHBIE HAMPSPKEHWS TArOBOI CUCTEMBI CO 3HaueHmaMK 15000. 20000 1 50000 B.

[B.10 «10.2.13 VicnbiTaHns Ha yaap 1 Bubpauyio (neprogmyeckoe KcrbITaHne)

Cwm. [EC 61373.

VcnbImaHyst Ha paboToCNOCOBHOCTL TPEGYIOTCS TOJBKO [/159 ABWKYLLMXCS HaCTeN, CBSA3aHHbIX C TPaHChopMaTopoM.

MpOBEPKM TEXHNHECKUX XapaKTePUCTUK, MOA/IeXaLLye NOBTOPEHMIO MOC/E UCTIbITaHWI Ha Yaap 1 BubpaLyio (pas-
nen 12 IEC 61373). ecriv MHOE He COriacoBaHO MeXzy nprobpeTaresiemM ¥ NOCTaBLLMKOM, AO/DKHbI BKKOUATL B CEOST:

a) M3MepeHue Toka 1 NoTepb XO/I0CTOr0 XOAa:

27




FOCT 33324—2015

b) V3mMepeHIie HanpPsHKEHWS! KOPOTKOTO 3aMblIKaHNST:

C) VCrbiTaHWE Ha CTOMKOCTb K UHAYLIMPOBAHHOMY HAMPSHKEHUIO W HAMPSHKEHIO OTAESBHOTO CTOUHMKA.

Ecnm  pesynsTathl  MCMbITAHUIA MO MepeuncrieHusiM @) W b). NprBefeHHbIM Bbille, MOKA3biBAtOT pasHily MeHee 2 %
OTHOCUTENBHO ~ 3HAYEHWHA, W3MEPEHHbIX B XOA4E MEepBOHAYAbHbIX UCTbITaHWA, TO  TPaHCHOPMATOp  CUUTAHOT  BblAEPXaBLLMM
UCTbITaHUS! HA yaap W BuGpaumio. [1s UCTbITaHUSt MO MEPEYUMCIIEHWIO C) WCTIbITaTeslbHOE HarpsbkeHue AOMKHO —COCTaB/siTh
75 % 3HAUEHUIA, 1CTOMb3YEMbIX NPV NEPBOHAYA/IEHOM VCTbITaHWM, U HE AOMKHO MPUBOAUTB K NPOGOHD*.

MpumeuaHne — JaHHoB nonoxeHne |EC 60310:2004 npvmeHeHO B HACTOALEM CTaHgapTe C  Y4eToM  MpUHSA-

TbIX HA TEPPUTOPWMM TOCYAAPCTB, MPUHABLUMX CTaHAAPT, BWAOB WCTbITaHWA Ha  CTOMKOCTb TPaHCHOPMATOpPOB K MexaHuue-
CKVIM BHELLIHM BO3elCTBYIOLLM thakTopam.

[1B.11 Mpacha «Bug ncribimaHus» Tabnubl 9: «CTORKOCTL K yaapy 1 BuGpaLmmny.

MpumeuvaHne —faHHoB mnonoxeHne [EC 60310:2004 npuMEHEHO B HaCToOsLLEM CTaHaapTe C  y4eToM  MpuHS-
TbIX Ha TEPPUTOPWUM T[OCYAAPCTB, MPVHSBLUMX CTaHZAPT, BWAOB WCMbITAHUA Ha YCTOMYMBOCTL PEAKTOPOB K  MEXaHWHYeCKM
BHELLIHVAM BO3AECTBYHOLLMM (DaKTOpaM.

[B.12 «10.3.9 /cnbitaHns Ha yaap v B1uopaumio (neproanyeckoe UcrbiraHme)

VcnbimaHyst Ha paboTOCNOCOBHOCTL TPEBYIOTCS TOJTBKO L1591 ABWKYLLIVIXCS HaCTeN, CBSA3AHHbIX C PEAKTOPOM.

MPOBOAKA TEXHWHYECKUX XapakTepuCTVK, MOAJiexalie MOBTOPEHM0 MoC/e WCMblTaHuin Ha  ygap W Bubpaumio  (pas-
nen 12 |[EC 61373). ec/v MHOe He Cor/acoBaHO Mex/y nprobpeTaTesiemM 1 NMoCTaBLLKOM. A0/DKHbI BKOYaTh B Cebs:

a) V3MepeHvie MHOYKTVIBHOCTY:

b) UCMbITaHMe Ha CTOVKOCTb K HAMPSDKEHNIO OTAE/BHOMO UCTOYHMKA.

Ecnm  pesynbTaTbl MCMbITAHW/A MO MEPEUUCSIEHVIO @) MOKasblBAlOT pasHuly MeHee 2 % OTHOCUTENIbHO 3HAYeHun, W3-
MepeHHbIX B XOfe MepBOHaYa/TbHbIX UCTbITaHWIA, TO PEeakTop CuMTaloT BblAEPXaBLUMM WCTbITAHUA Ha ydAap W BuGpauuio.
[na  vcnbmaHnss NO  nepeuncrieHvio  b)  ucrbImaresibHoe  HanpskeHre [OO/DKHO COCTaBMsiTb 75 %  3HAYEHWI,  MCMOMb3yeMblX
JIPV1 NEepPBOHaYaILHOM UCTIbITaXbI. Y HE [O/HKHO NPMBOAUTL K NPOBOHD».

MpumevyaHne —faHHble nonoxenns |EC 60310:2004 npuMeEHeHbl B HaCTOSLWEM CTaHapTe C  YYeTOM  MpUHS-

TbIX Ha TEppPUTOpPUM TOCYJAPCTB, MPMHSIBLUMX CTaHAApT, BWAOB WCMbITAHWA Ha YCTOMYMBOCTb PEAKTOPOB K  MEXAHUYECKVM
BHELLHMM BO3AENCTBYHOLLMM (DaKTOpaMm.
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Mpunoxexue A
(o6s13aTENBHOE)

MyHKT 1 TEPMUHONOMMYECKasn CTaTbs MEXIyHapoaHOro CTaHJapTa
IEC 60310:2004. He BK/O4EHHbIE B pa3fen 3 HaCTOoALLEro cTaHaapTa

3.3 Onpefenenunsi, OTHOCALLMECA K UHAYKTUBHOCTU

3HayeHVst  VHOYKTMBHOCTW  PeakTOpOB  YCTaHaB/MBAOT /1A Pa3/MuHbIX  KIAacCoOB  WCMOMb30BaHWSA U ONPeaensoT  Uc-

XooA M3 MNOHMMaHWA TOro, 4YtO OHW  A0/DKHbI BKIKO4YaATbL B cebs yKasaHMe Xapaktepa W 3HavyeHne TOKa, WCro/sib3yemMoro npu
X USMepeHnN.

333  audpepeHUMIbHas  MHOYKTMBHOCTL:  VHOYXTVBHOCTL.  MOflydaemasi 13 3anucu  HampsbkeHust  Ha

BbIBOZAX,
KOLL{a YCTaHOB/IEHHBII My ILCUPYIOLLMIA TOK MPOMYCKAETCS Yepes PeakTop.

MpumevyaHne — Cneayer HaNOMHUTb, UTO KOSOCHMLMEHT MyNbCALMU  My/IbCUPYIOLLIETO  TOKA, BbIPAXKEHHbI B
MPOLIEHTAX, YC/IOBHO BLIMMCASIKOT MO chopmMysie

10Q,

Inm + f«rin

rpe™u 1.y, — MakCMMasTbHOE U MUHMMATBHOE 3HAUEHMS BOSHbI TOKA COOTBETCTBEHHO.
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Mpunoxexve 44

(cnpaBoyHoe)

CpaBHEHVie CTPYKTYPbl MEX/IYHAPOAHOO CTaHAAPTA CO CTPYKTYPOI! MEXTOCYAaPCTBEHHOTO CTaHAapTa

[1.1 CpaBHeHve CTpyKTypbl MexayHapoaHoro ctaHgapTa IEC 60310:2004 co CTpyKTypOii MeXrocy4apCTBEHHOTO CTaHapTa nprBeagHo e Tabmue 441,

Ta6nunua 441

CTpykType mexgyHapogHoro ctaHgapta (EC 603 W 2004

CTpyKType MeXrocyapCTBEHHOTO CTaHAapTa

Pas- HOMepHoi b Hem «cmol
nen Moppasgen MyHKT MopanyHkT a63al, ;z__l Moppasaen MyHKT MognyHkT ab3al
noAnyHkTe noAnyHkTe
311321 —
3133
Mepeuncnenya
34—37
3 31—33 1 4w321 3 —
33.1.3.32 38.39
333
334339 3.103.15
— 4
4 41 5 5.1
5 51.52 6 6.1.6.2
6 7
711,712 7121.7122 8.1 —
7 7.1 8 _
— 82
6 6.1.8.2 9 9.19.2
9 9.1.92 10 10.1. 102
10 101 10.1.1—10.14 111 11.11—1114
10.2.6.1.10.2.6.2. 11 11.26.1.11.26.2.
10.2 10.2.1—10.2.13 102.8.1— 102.8.3. 112 11.21—11.2.13 11.28.1— 1128.3.
10.211.1— 10.2.11.3 112.11.1— 112.113

STOZC—P2eee 100



OKOHYaHWe Ta6nuubl 44T

CTpyKTypa MexayHapoaHoro ctaHgapta IEC 60310:2004

CTpyKTypa MexXrocyAapCTBEHHOro cTaHaapTa

pas HomepHoii pas Hmep<sii
Moppasgen MyHKT MoANYHKT a63ay, Mogpasaen TTyHKT MoanyHKT a63ay,
A«n noanyHKTa Aen noanyHKTa
10.3 10.3.1—10.35 11 113.1—1135
10361 103612 11361 13612
1036 10362 1362 e 1136 11.362 Haesl
10363 0612 11363 ‘13632
10.3.7 113.7
10.36 10.3.8.1—10.3.8.3 11 113 113.8 113.8.1—11.38.3
10.3.9 113.9
- JA
_ il
MpunoxeHus — MpunoxeHve B
_ ar
— oA
Tabmmua 1
Tabnuua la
Tabnmua 2 _
Tabnvua 7 —
_ Tabmmua 7a

MpumedaHune — CpaBHeHWE CTPYKTYpbI CTaHAAPTOB IPYB €AEHO, HaUVHas! C pasaena 3. T. K. NpeaplayLuye pasaesbl CTaHAAPTOB U UX UHbIE CTRYKTYPHbIE

3/1eMeHTbI (38 UCK/IIOUYEHNEM NPEAVC/IOBIS) UAEHTUUHbI.

STOZC—P2EEE 100
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YK 621.314:006.354 MKC 45.060 MOD
KnioueBble ~ CfioBa:  TAIOBbIA  TPAHCDOPMATop,  PEaKTop,  KENE3HOAOPOXHbI  MOABWKHOM — COCTaB,  CWIOBblE

n BCriomoraresibHble uenwu, 06MOTKM, OTBETB/1IEHNA, HOMWHaUv1bHOE HanpshkeHve, HOMWH&UTbHaA MOLLHOCTb,
nacnopTHas TabMuKa, npeaesibl NPeEBbILLEHNA TEMNepaTypbl, UCTNbITaHNA
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