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MpeaucnoBune

Llenn, oCHOBHbIE NPUHLMMBLI U OCHOBHOW MOPSAOK NPOBeAEHUS paboT MO MEXrOCyAapCTBEHHON CTaH-
aaptusaumu yctaHosneHol FOCT 1.0—92 «MexrocyaapcTBeHHas cucteMma ctaHgaptudauuu. OCHOBHbIE Mo-
noxenua» u NOCT 1.2—2009 «MexrocyaapcreeHHasi cuctema ctaHgaptusauyuun. CtaHaapTbel Mexrocyaap-
CTBEHHbIE, NPaBuna W pPekoMeHAaLun Mo MEXrocyapCTBEHHOW cranaaptusauuun. Mpasuna pa3paboTku,
NPUHATUSA, NPUMEHEHUSA, OOHOBMNEHNS U OTMEHbI»

CeepneHun o ctaHgapre

1 NOANOTOBJIEH ®epaepanbHbiM rocyAapCTBEHHbIM YHUTApHbIM npeanpuatTnem «Bcepoccumnckui
Hay4YHO-UCCNeaoBaTENbCKUN  MHCTUTYT  CTaHaaptusauum U ceptudmkaumm B MaLUMHOCTPOEHUMU»
(BHUMHMALL) Ha ocHOBE COGCTBEHHOrO ayTEHTUYHOIO NEPEBOA HA PYCCKUM A3bIK CTAHAAPTA, YKAa3aHHOTO B
nyHkTe 5

2 BHECEH ®deaepanbHbIM areHTCTBOM M0 TEXHUYECKOMY PErynupoBaHunioO U METPOSOrum

3 MPUHAT MexxrocyaapcTBeHHbIM COBETOM MO CTaHAapTU3auuu, MeTposnormm n ceprudukauumn (npo-
Tokon Ne 72-MN ot 14 HoAGpa 2014 1)

3a npuHATHE NPOrosnocoBanu:

KpaTkoe HaumeHoBaHUe cTpaHbl Mo Kop cTpaHbl no CokpalleHHoe HauMeHoBaHWe
MK (MCO 3166) 004—97 MK (MCO 3166) 004—97 HaLMOoHaNbLHOro opraHa no crtaHpapTsauum

AsepbangxaH AZ Asctangapt
ApMeHus AM MuH3koHOMMKM Pecnybnukn ApmeHus
Benapycb BY lFoccraHpapt Pecnybnuku Benapycb
Kuprusus KG Kbiproisctangapr
MongoBa MD Monpgosa-CtaHaapt
Poccus RU Poccranaapt
TapgxuknuctaH TJ TapkukcraHgapt

4 Npukasom deagepansHOro areHTCTBa N0 TEXHUYECKOMY PErYNUMPOBAHUIO U METPONOruM OT 28 OKTAG-
pa 2015 r. Ne 1650-cT mexxrocyaapctBeHHbln ctaHaapT MOCT IEC 60034-18-32—2014 BBeaeH B gencrsue
B Ka4YeCTBE HaUMoHanbLHOro ctaHaapra Poccuiickon degepaumm ¢ 1 nioHa 2016 r.

5 Hacroawwin craHgapT uAEHTMYEH MexayHapoaHomy craHpgapty IEC 60034-18-32:2010 Rotating
electrical machines — Part 18-32: Functional evaluation of insulation systems — Test procedures for form-
wound windings — Evaluation by electrical endurance (Bpalialowmecss SnekTpuyYeckue MalluHbl.
Yactb 18-32. PyHKUMOHANbLHAs OLEHKA CUCTeM u3onsumn. MeToaukM WUCMbITAHWA LUAGMNOHHBLIX OOMOTOK.
OueHKa a11eKTPMYECcKOn CTOMKOCTH).

MexxayHapoaHbIii cTaHaapT pa3paboTaH TeXHUYeCKuM KOMUTETOM Mo craHgaptusauum TC 2 «Bpa-
warowmecss MalumnHbly MexayHapoaHow anekTpoTexHudeckorn komuccun (IEC).

MepeBoA C aHrNMICKOro A3bika (en).

OduumanbHbie 9K3EMNAPLI MEXAYHAPOAHOro cTaHaapTa, Ha OCHOBE KOTOPOro MOArOTOBSIEH HACTO-
AWM MEXTOCYLAPCTBEHHbIW CTAHAAPT, M MEXOYHAPOAHbIX CTAaHAAPTOB, HA KOTOPbLIE AaHbl CCbINKU, UMEIOT-
cA B degepanbHOM areHTCTBE N0 TEXHUYECKOMY PEryNMPOBaHUIO U METPOMOTUH.

CBeaeHusi 0 COOTBETCTBMU MEXIOCYAapCTBEHHbIX CTaHAapTOB CCbINTOYHbIM MEXAYHApPOAHbIM CTaH-
JapTam npuBefeHbl B AONOMHUTENbHOM NpunoxerHun JA.

CreneHb cOOTBETCTBMA — naeHTu4Has (IDT)

6 BBE[LEH BIMNEPBbIE
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Ungopmayus 06 usMeHeHusx K Hacmosiwemy cmanGapmy nybnukyemcs e exeeo0HoM uHgopmayu-
OHHOM yKa3amerne «HauuoHarnbHble cmaHdapmsi» (110 cocmosiHuio Ha 1 aHeaps mekywezo 2o0a), a mekem
U3MeHeHull U NnonpasoKk — 8 eXeMecA4YHOM UHGOPMAaYUOHHOM yKa3amene «HayuoHanbHblie cmaH0apmbly.
B cnydae nepecmompa (3ameHbi) unnu OmmMeHbl Hacmosuwie2o cmandapma coomeememeyiowee ysedomrie-
Hue 6y0em onybruKo8aHoO 8 eXXeMeCAYHOM UHhOPMaUUOHHOM yKa3amerne «HayuoHanbHbie cmaH0apmebly.
Coomeemcmeyiowas uHgpopmayus, yeedomreHue U mekcmb! pa3mewaromes makke 8 UHopmMayuoHHoO b
cucmeme obuweeo nonb3oeaHus — Ha oguyuanbHoMm calime dedeparnbHO20 ageHmMemea no MexHU4YeCcKo-
My pez2ynupoeaHuto u Memporsnoauu e cemu YlumepHem

© CranaaptuHdopm, 2016
B Poccuiickon d®eaepauymm HaCToALWLMIA CTAHAAPT HE MOXET ObiTb MOMNHOCTLIO UMM YaCTUYHO BOCHPO-

M3BeJleH, TUPAXMPOBAH U PAcrpoCTpaHeH B kauyecTse oduumanbHoro usgaHus Ges paspeweHus depe-
PanbLHOro areHTCTBa N0 TEXHUYECKOMY PErYNIMPOBAHUIO U METPONOTNK



FOCT IEC 60034-18-32—2014

CopepxaHue

1 OOBMACTD MPUMEHEHMUS ........vveeeeeeeeeeee e ee ettt e e e e et e ee e e et eeaeeaeaae e eeeeeaaseeae e esssaeeeeessseaeae e ssneeeaeseassneeae e srnneeeeeaanes
2 HopmaTunBHbIE CCbISIKY .......
3 TepmuHbl U onpeaeneHus
4 O6LMe TPEOOBAHUS .........veeeveeee.
4.1 OTHOoweHue K IEC 60034-18-1.......cccoeeeeieeee.
4.2 BbiBop 1 HazBaHWe METOAOB UCMbITAHUN
4.3 OTanoHHas CUCTEMA U3ONALUMM ......evveeecerereeennes
4.4 Metoabl ucneitanun (IEC 61251) ...
4.5 O6bEM UCMbITAHUIA
5 NcnbITyemble 06bEeKTbI
5.1 KOHCTPYKUMSA UCTbITYEMbIX OO BHEKTOB.
5.2 KOTTUUECTBO BUTKOB ....eeieetieieie e ieueeeaeesauieeeae e seueasae e steaeee e asaseeae e sseaeee e sseeeee e ssneeee e nsseeeee e nsnneeeeensnneeanan
5.3 KONMMYECTBO OMbBITHBIX OBPABLIOB .......vviiitieiiitieceetieceetteceetteeeetaeeeetteesstaeasesbeesasbessabaesasaesanbaesanseeeassesenseeanes
5.4 MNpeaBapuTenbHbIA KOHTPOIb KayecTea
6 ONEKTPUUECKOE CTAPEHME .....eee e ieiieeeeietieieeeesstntaeaeesaste e ee e staeaeesasteaeee e taeeeeeasasseaeaeanssaeaeasasnstneeessnssaeeeesannsenen
6.1 YPOBHU HanNpsiXKEHUS N pacqETHbIE CPOKU CryXObl
6.2 NcnbiTaTenbHble TEMNEPaTypbl BO BPEMS SMNEKTPUYECKOrO UCNbITAHUA HA AONTOBEYHOCTb ................... 4
6.3 MeToa cTtapeHus Ansa KOPnyCHON U30N[LuMm
6.4 MeToa CTapeHUst A58 BUTKOBOM MBOSIALLNM. .. ...uveeeeeiiieieeeeectieeeeeeeetieteee e etaeee e e e etae e ee e sbaeeae e banaeeeeasaneeaean
6.5 Yxo04 3a NOKPbITUAMU, PErYNUPYIOLLMMIN HArpy3Ky
7 MoaumKn AMarHOCTUYECKMX UCTbITaHWiA
7.1 OOLLME MOTMOMKEHUS ...eeeeeetieieee e etatee e e e ettete e e ee ettt eeee e ettebeee e etaseeae e asaeseee e nsaseeae e saeseseeansaseeaeansanseseennsaneeanan
7.2 NcnbiTaHua noa HanpsikeHUeMm
7.3 Mpoyne aAnarHoCTUYECKUE UCTbITAHNUSA
L@ 1T T SRR
8.1 INokanu3auus n sepudukaymsa 0tkasa...............
8.2 Habnioaenuna 3a otkasasLumm o6pasyom
8.3 VNBMEPEHUSA PABMEPOB ..o i e e ettt ettt e e e eeeeee e e ee e et ettt bt te e eeeeeeaeaeeeeeee e et basas e an e eeeeaaeeaeaeaaeaaan
9 ®yHKUMOHAaNbHAA OLEeHKa AaHHbIX ....
9.1 OBwume NoNoXxeHns
9.2 lNonHasna oueHka.........
9.3 KpaTKasa OLEHKA ........uvvveeeiiieie e ciiie e sieie e
9.4 [laHHble, peKOMeHAYEMbIE ANA perucTpauum....
[T LoT g Loy o= To o<
MpunoxeHue OA (cnpaBovHoe) CBedeHMA O COOTBETCTBMU
CCbINOYHBIM MEXAYHAPOAHBIM CTAHAAPTAM .....eeiiiiiiiaieieaieeeeeeeeeeeaseee et eeanneeeaneeeaneean




rOCT IEC 60034-18-32—2014

BBeaeHune

IEC 60034-18-1 ycraHasnueaeT o0wme TpeboBaHua Ans OLEHKW CUCTEM U30MALMU, UCNONb3YEMbIX
BO BPALLAIOLLMXCS NEKTPUUECKUX MaLUMHAX.

Hacrosawmin ctaHaapT NOCBALUEH WUCKMIOYUTENBHO CUCTEMaM M30nauuM Ans wWabnoHHbIX 0OMOTOK U
COCPeaoTOYEH Ha ANEKTPUYECKON (PYHKLMOHANBHON OLEHKE.
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M EXT TOCYAAPCTEBETHHUB 1 CTAHABAAPT

MALUMHbI SNEKTPUYECKUE BPALLAIOLLMECA
Yactb 18-32
OueHka (pyHKLUMOHaNbHbIX NOKa3aTenen CUCTEM U30NALUN
MeToabl UCNbITaHUA ANA WAGNOHHBIX 0OMOTOK
OueHKa 3NeKTPU4ECKON CTOMKOCTHU

Rotating electrical machines.
Part 18-32.
Functional evaluation of insulation systems. Test procedures for form-wound windings
Evaluation by electrical endurance

Data BBepenua — 2016—06—01

1 Obnactb npuMeHeHus

HacTosiuii cTaHaapT pacnpoCTPaHAeTCs Ha BpaLLAIOLMECS dMEKTPUYECKUe MAaLUMHbI U YCTaHaBNU-
BaeT TpeboBaHWA K METOAAM UCTILITAHWUI ANS OLIEHKN NEKTPUYECKON M3HOCOCTOMKOCTU B CUCTEMAX U3ons-
LMK, UCNOMNb3yeMbIX BO BPALLAIOLLUXCS SMEKTPUYECKUX MALLUMHAX MEPEeMEHHOT0 UNKu NOCTOSIHHOIO TOKa ©
LWaBnoHHbIMKM 0BMOTKaMM.

MeToabl UCMbITaHUI CPABHUTENbHbI, TO €CTb JKCMIYaTaLWUOHHbIE XapakTepUCTUKU UCMbITYEMOW CHU-
CTEMbl CPaBHMBAIOTCA C 9KCMITyaTaLMOHHbIMU XapaKTepUCTUKAMU aTTECTOBAHHOW 3TAnlOHHOW CUCTEMBI.
JaHHble MeToabl UCMbITAHUIA NPeAHa3HaYeHbl, B NEPBYIO oYepeb, ANsl MALUMH C BO3AYLUHBIM OXNaXAeH!-
eM, OAHaKO MOTYT MCMOMb30BaTbCA M AN OLEHKU KOMMOHEHTOB CUCTEM M3ONALMM B MaLLMHAX C BOASHLIM
oxnaxgaeHuem. Criegyet 06paTuTb BHUMAHUE, YTO METO/bI KBanMukaLmum cucTeM M3onauumn Ans Wwabnox-
HbIX 06MOTOK ABUraTenen, padboTalowmx ¢ UHBEPTOPOM, MOXHO HanTu B IEC 60034-18-42.

2 HopmaTuBHbIe CCbINKU

Ona npumeHeHus HacTOALEro craHaapra Heo6XxoAuMbl Creayiowme CCbiNoYHbIe AOKYMEHTbl. OAns
[aTUPOBaHHbIX CCbINIOK MPUMEHSIKOT TOJIbKO YKAa3aHHOE U3JaHue CCbIIOYHOro AOKYMEHTa, ANns HeaaTupo-
BaHHbIX CCbINMOK MPUMEHSIOT NOCNEAHEE U3JaHne CCbINOYHOrO AOKYMEHTA (BKMIOYan BCE €ro U3MEHEHUS).

IEC 60034-1 Rotating electrical machines — Part 1: Rating and performance (MawwuHbl anekTpude-
ckve Bpawjaowmecs — Yactb 1: HOMMHanNbHbIE 3HAYEHWA U 9KCNIyaTaUuOHHbIE XapaKTepPUCTUKN)

IEC 60034-15:2009 Rotating electrical machines — Part 15: Impulse voltage withstand levels of form-
wound stator coils for rotating a.c. machines (MawwwuHbl anekTpuyeckue spawawowmecas — Yacto 15: Mpe-
JenbHble YPOBHU UMMYINbCHOTO HaNPSKEHWA ANA BpaLLaloWuXCa MalUMH NEPEeMEHHOro Toka ¢ WabnoHHOM
KaTyLUKON cTaTopa)

IEC 60034-18-1:2010 Rotating electrical machines — Part 18-1: Functional evaluation of insulation
systems — General guidelines (MawwuHbl anekTpuyeckue Bpawjamowmecs — Yacte 18-1: dyHKkUMoHanNbLHaAA
oueHKa cuctem usonsauun — OOLmMe pyKOBOASILLME MOSNOXKEHNS)

3 TepmuHbI M onpeaeneHus

B HacTosLeM cTaHAapTe NPUMEHEHbI CreayloLue TEPMUHbI C COOTBETCTBYIOLLIMMU ONpPeaeneHnaMu.

3.1 kopnycHasa usonauua (mainwall insulation): MmaBHas anekTpousonsaUuA, KoTopas oTaensieT npo-
BOASLLME YaCTW OT 3a3EMIIEHHOrO CepAeYHunKa ctatopa/poTopa B 06MOTKaxX ABUraTens u reHeparopa.

3.2 BuTkoBasa usonaumua (turn insulation): dnekrponsonsaums, KOTOpas NOKPbIBAET Kakabli MPOBOA-
HUK B 0OMOTKaX.

3.3 mexxaysutkoBasa usonsuua (interturn insulation): OnekTpou3onauus, KOTopas OTAENAET BUTKM
NPOBOAHUKOB B 0OMOTKaxX Apyr OT gpyra.

3.4 maTtepuan 3awutbl OT KOPOHHOrO paspsga (corona protection material): MaTtepuan, koTopbIi
UCNONb3yeTCA AN MOKPbLITUA 0OMOTOK CTatopa B Ma30BOW 4YacTu CepAeyHuKa cratopa Ans npeaoTspalle-

WspnaHne oduumansHoe
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HWS1 Na30BbIX pPa3psiAoB.

3.5 maTepuan, perynupyrowmmn Harpy3sky (stress grading material): Matepuan Ha no6oBoin 4actu
06MOTKM cTaTopa, UMEIOLLUI, KaK NPaBuUmo, HETMHENHOE COMPOTUBIEHNE ANS YMEHbLUEHWUS MaKCMMaIbHOM
ANEKTPUYECKON HArpPy3Kkn Ha NOBEPXHOCTD.

4 O6wume TpeboBaHnA
4.1 OtHoweHue k IEC 60034-18-1

Heobxogumo cneposate npuHuyunam IEC 60034-18-1, ecnu pekoMeHAaUMU HaACTOALLEro craHaapra
He yTBepaatoT 06paTHoro.

4.2 BbIGOp 1 Ha3BaHWe METOAOB UCMbITAHUN

Ins 60onbLUMHCTBA OLIEHOK MOXHO BOCMOMb30BATLCA OJHUM UM HECKOMbKUMU METOAAMU UCTIbITAHUN
U3 HacTosLero ctaHaapTta. Kak npaBusio, oLeHka OCyLLEeCTBAETCA NPOU3BoAMTENIEM MALUMHLI/OOMOTOK M
He3aBucumon nabopartopuein. MNponssoautens 06s3aH yTBEPAUTL Haubonee noaAxXoAALWMI MeToA B Tabnuue
1 Ha OCHOBE MMEIOLLEroCs OMbITa U 3HAHUS CPABHUBAEMbIX CUCTEM U3ONSALUN.

JaHHbI MeToA UCTbITaHWI AOMKEH BbIGUpaThCA M3 Tabnuubl 1 M Ha3bIBaTLC B COOTBETCTBUM C KO-
aom N, npuHsaTteiM B IEC 60034-18-32, rae N ykasaH B Tabnuue 1. MNoanyHkTol 4.3, 4.4 u 4.5 npeacraensior
MHpOPMAaLMIO O TOM, KaK BbIGUpaTb METoA UCTbITAHWUNA.

Tabnuya 1— HassaHusa MeTOAOB UCNbITAHWNA

HasHa4veHue l'Io,anHoe HanpaXXeHne ctapeHus ﬂMaFHOCTVIHeCKMe ncnbiTaHua
meToda ucnbl- | KopnycHas uso- | MexaysutkoBas | KopnycHas uso- MexaysuTkosast PerynupoBka
TaHui nauma (6.3) nsonauus (6.4) nauus (7.2.1) usonauua (7.2.2 Harpysku
N wnu 7.2.3) (7.3)
He Tpebyetca Hert ucnoitanua | Heobsasarenb-
AA MocrosiHHanA Het
A A Ho (D)
Opyroe ucnbl- HeT ucnbitanus HeobGasarens-
CA [NocTrosHHasa Hert TaHme (C) A Ho (D)
McnbiTaHue um-
He Tpebyetca NynbCHLIM HeoGasarens-
AB MocTosHHas fa (A) HanpsHkeHUeM HO (D)
®

MpumedaHnus:

1 3Ha4eHUs MHAEKCOB AMAarHOCTUHMECKUX UCTBITAHWIA cnegytowme: A — HeT ucnbiTanus; B — ucneitaHne nM-
NyneCcHbIM HanpsbkeHueM; C — fpyroe ucnbiTaHue (Hanpumep, UCnbiTaHust Ha KOSPULMEHT paccenBaHNUsa N HacTUY-
Hbll pa3psag); D — BusyanbHoe HabnogeHue.

2 Ecnu grnarHoctuyeckne MUCMbITaHUS KOPMyCHOW M30NALMKU He TpebyloTcs, HanpshkeHWe CTapeHus ofHoBpe-
MEHHO BbICTYMNaeT B pOnu AnarHocTupytoLLero dakropa.

Bce BbiLeykasaHHbIE UCMBITAHWA NPOBOASITCS MPU KOMHATHOW TemnepaTtype. OgHako B cnyvae npo-
BeAeHus npu noboi apyron TemnepaTtype (CM. NOAMYHKT 6.2.2) HasHa4yeHue MeTOAa MCMbITAHUIA JOSMKHO
BKNOYaTb BENWMYMHY TEMNepaTypbl B rpagycax Llenbcus B ckobkax, Hanpumep AA(190). Kaxablid u3 meto-
[OB MOXeET UCNONb30BAaTLCA ANA NOMHOW OLEHKW B COOTBETCTBMM C NOAMNYHKTOM 4.5.1 unu ans kpartkon
OL|€HKM B COOTBETCTBUU C NOAMYHKTOM 4.5.2.

MeToabl AA ABNAKTCA NPeanovTUTENbHLIM BbIGOPOM, eCnu y Npou3BOAMTENS OTCYTCTBYET npenBa-
PUTENBHBIA ONbIT UMW 3HAHUE UCMBITYEMOW CUCTEMBI, @ XapakTEPUCTUKU KOPMYCHON U30NALWMU ONPEEeneHbl.

4.3 dTanoHHaA cucTtema U3onauumn

3OTanoHHasa cucrtema ns3onaunn gormkKHa ObITb MUCMbITAHA MO mMmeToay I/ICI'IbITaHVIl7[, SKBUBaneHTHOMY
BbIGpaHHOMY ANst UCMbITYeMON cuctembl (cm. IEC 60034-18-1). StanoHHas cuctema W30nsUMKM OOIDKHA
YyCNeLHO BblAepXXMBaTb B NpoLecce aKcnnyartauum He MeHee 75 % pacyeTHOro MmakCMuMyma HOMUHanbHOro
HanpsHKeHUs1 UCMLITYEMO cucTeMbl. Koraa OCyLeCcTBNAETCA IKCTPanonaumsa TONWWHLI U30NALUK, JOIDKHA

2
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6bITb NPeAoCcTaBnNeEHa HeKOTopas MHMOPMALIMS, AEMOHCTPUPYIOLWAA KOPPENALMIO MEXAy CPOKOM CIyxObl U
3NEKTPUYECKON HArpy3Kom Arns pa3HbIX 3HAYEHWUIN TOMLWMHBI U30NALMUK.

4.4 Metoabl ucnuitanmi (IEC 61251)

4.4.1 O6wme NnoNoOXeHnnA

OneKkTpu4eckne UCMLITAHUA Ha CTapeHWe OObIYMHO BhIMOMHATCA NPU (PUKCUPOBAHHBLIX 3HAYEHUAX
HanpsXeHua A0 oTkasa. U3 Takux ucnbITaHUW NOMNyyaloT XapakTepUCTUKU INEKTPUYECKOW CTOMKOCTU (Bpe-
MEHU A0 O0TKa3a) Npu KaKAOM 3HAYEHMM HanpsbkeHus. Pe3ynbTatbl Ans UCNbITLIBAEMOW W 3TaNOHHOW Cu-
CTeM JOMKHbI ObITb OTpaXkeHbl B rpachuke, Kak NOKa3aHO B NpUMeEpe Ha pUCyHKe 1, n cpaBHeHbl. Obuenpu-
HATOW (PU3NYECKON OCHOBbI ANsl UCCNEA0BAHUS ATUX XapPaKTEPUCTUK NPU 3HAYEHUAX HOMUHANBLHOTO Hanps-
XeHua Uy 4enutb Ha KOpeHb kBagpaTtHbli u3 3, rae Uy — cpeaHekBagpaTUyHOE 3Ha4YeHMe HOMWHaNLHOro
MexaydasHoro HanpsbkeHusi, He cyulectByeT. CTaTUCTMYECKasl OLEHKa pe3ynbTaroB UCNbITAHUNA AOMKHA
BbINONHATLCA B cooTBETCTBUU C IEC 62539.

4.4.2 3neKTpuyeckKoe ctapeHme KOpnyCcHOM n3onsauum

Mpu akcnnyaTauun anNeKTpUYEecKoe CTapeHUe KOPNyCHOW U30nauuM Bbi3bIBAETCA B NEPBYIO o4epeib
NPOAOIMKUTENbHON 3NEKTPUYECKOIN HArpy3Koi Npyu HanNPsXKEHMU NPOMBILLIIEHHON YacToThl. Kpome Toro, uso-
nAums AOMKHa BblAEPXUBaTL MEPEX0AHbIe NepeHanpskeHus B pe3ynbTare MyCcKOBbIX UMMYNbLCOB UMK NOA-
KnoYeHust nHeeptopa. CNOoCOBHOCTb KOPMYCHOM U30MSILMM BbIAEPXKMBATL NEPEXOAHbIE NEPEHaNPSHXKEHUA OT
KOHBEpPTOpa MOXET ObITb NPOAEMOHCTPUPOBAHA IKCMITYaATALMOHHBIMU XapaKTEPUCTUKAMM CUCTEMbI C UC-
nons3osaHuem IEC 60034-18-42. [lJaHHbI CTaHAAPT ONUCLIBAET SMIEKTPUYECKOE CTapeHWe KOpnyCHON U30-
nAyuuKn, NPOUCXoAALLEE NPU YacToTe HanpsbkeHus, A0 10 pas npeBocxoAsLLen NPOMBbILLNIEHHYIO YacToTYy.

4.4.3 dneKkTpnuyeckoe cTapeHue BUTKOBOM U3ONALUN

OneKTpUYecKoe CTapeHne BUTKOBOW M3OMSALIMM MOXET NPOUCXOAWUTb U3-3a MOCTOSHHOW Harpy3ku Ha
KOPNYCHYKO M30MnAUui0. 3TO MOXET UMETb 0c060€e 3HauYeHue ANA KOHLOB NPOBOAHUKOB, FA€ areKTpuyeckas
Harpyska JoCTuraeT Makcumyma.

Tam, rae ncnonb3yTCa MHOFOBUTKOBbIE KAaTYLLKW, HanpsbkeHWe NPOMbILLSIEHHON YacTOTbl MEXAY BUT-
KaMn JOCTato4vHO Maro, NO3TOMY JNEeKTpU4eCcKoe CTapeHue He SABNSAETCA BaXKHbIM CbaKTOPOM B 3TOM Cny-
Yyae. OgHako nNunoobpasHble UMNYNbLCbl HA 0OMOTKE B pesynbTaTe nycka u Apyrux BO3MYLLAIOLMX BO3AEnR-
CTBMI MOTYT CO34aBaTb CYLLECTBEHHYIO NEKTPUYECKYIO HarpysKy Mexay BUTKamu, Bbi3biBAIOLLYIO CTapeHne.
Tak kak dopma 1 4acToTa UMMYNbLCOB HENOCTOAHHBLI U 3aBUCAT OT NApameTpPOB CXEMbl, HACTOSILLUWA CTaH-
JapT pekoMeHAyeT NpoBOAUTb NPOLEAYPY INEKTPUYECKOro CTapeHUss BUTKOBOW M30NALMU ANS CPABHEHUS C
ucnonb3osaHuem IEC 60034-18-42.

4.5 O6beM ucnbiTaHUm

4.5.1 NornHan oueHkKa

O6beM MCNbITaHMA HA paboToCNOCOOHOCTL NMPU SMEKTPUYECKON Harpyske OyaeT 3aBuceTb OT 3aaad
oueHku. lMonHas ouenka TpebyeTcsa Toraa, Korga CyLIEeCTBYIOT 3HaYUTENbHbIE pa3nuuusa B COCTaBax aTa-
TIOHHOMN U UCNbBITYEMOW CUCTEM.

4.5.2 KpaTkan oueHka

BcTpeyvalotca cutyauum, korga AoCTaTOYMHO MPOM3BECTU KPATKYHO OLIEHKY C MCNOMb30BaHUMEM MMWHU-
MarbHOro KONU4eCcTBa ONbITHLIX 00Pa3LIOB U CPEHUX YPOBHEN HANPSDKEHUS U3 KOHTPOSIbHBIX UCTILITAHMWIA.

CpaBHEHWEe UCMbITYEMOI CUCTEMbI M3ONSILUU C STANOHHOM NPU OTCYTCTBUWU HAMEPEHHLIX Pa3nu4ui
(Mrn Npu BTOPOCTENEHHbIX U3MEHEHUSIX COCTaBa M TEXHONOrMYecknx npoueccos, cm. IEC 60034-18-1) mo-
XKET NPOU3BOAUTLCA TONLKO MPU OAHOM YPOBHE HAMNPSKEHUS, OJHAKO C PEKOMEHAOBAHHBIM KONUYECTBOM
onbITHbIX 00pa3uos (CM. nyHkT 5.3). KpaTkas oueHka fonyckaercs TONbKO Toraa, Koraa pacHeTHble Hanpsi-
JKEHUS OAUHAKOBbLI ANs 06enx cucrem.

MpuMepom BTOPOCTENEHHOIO M3MEHEHUA MOXET ObITb 3aKa3 TOro ke marepuana y apyroro nocras-
LMKa UM U3MEHEHUe npouecca npousBoacTea. Cneayer obpaTuTb BHUMAHUE, YTO BTOPOCTENEHHLIM CHU-
TaloT Takoe U3MEHEHWUEe, KOTOPOE, KaK OXUAAETCS, HE OKAXKET 3HAUYUTENbHOTO BAMAHUA HA CUCTEMY U30MnA-
Uuun. 3a CNoNb30BaHME COKPALLEHHOW NpoLielypbl aTTeCTaLumn HECET OTBETCTBEHHOCTb NPOU3BOAUTENb.

5 Ucnbityemble 06beKTbI
5.1 KOHCTPYKLMA UCNBLITYEMbIX 00 bLEKTOB

MpeanovTuTenbHO, YTOOLI UCNLITYEMbIE 0OBLEKTHI ObINU FOTOBLIMK KaTYLLUKAMU UMK CTEPXHAMMU, U3TO-
TOBMNEHHLIMK MO CTAaHAAPTHOW TEXHONOrMK. Unu ke OHM MOryT npeacTaBnAaTb COO0M KOHCTPYKLMK, BOCNPO-
M3BOAALLMUE TOTOBbIE KOMMNOHEHTbI OOMOTKM, NMPEAHA3HAYeHHble ANA OLUEHKU, U3rOTOBFIEHHbIE B COOTBET-
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CTBMM CO CTaHAAPTHLIMU UK NPEAYCMOTPEHHLIMU MPOU3BOACTBEHHBIMM Npoueccamu. Npu CNonbL30BaHUK
B KaQuyecTBe Mogenen oTAernbHbiX 0OMOTOK M KaTywiek ANWHbI NYTW TOKOB YTeuku U mobble Heobxoammbie
perynsropbl HaNPsBKEHUS A0MKHbI COOTBETCTBOBATL UCTbITATENbHLIM HArpy3kam. SNekTpos AOIMKEH 3aHu-
MaTb BCIO rMyOuHY na3a MOAENU U OKPY>KaTb BECb NEPUMETP CeveHUss OOMOTKU.

MoarotoBka obpasLOB 1 METOAO0B UCNLITAHWM, onUCaHHLIX B IEC 60034-18-42, MOXET MCNONb30BaTb-
CA ANs aTTecrauumn peryriMupoBkU Harpy3ku cuctem usonsuum noboeov 4actm 0GMOTKM.

5.2 KonuyecTtBO BUTKOB

Ona BUTKOBOW M3onauMn 06bIMHO HEOGXO0AWMO MCMONL30BaTh MNOMHLIE KATYLLKM, YTOObLI y4yecTb pe-
3yneTarbl BO3AenCTBUA QOPMbI U KPenneHnn NpoBoAHMKa. Konnyecrso BUTKOB M TOMLUHA BUTKOBON U30-
NAUUK AOIDKHBI ObITb TaKUMMK, YTOOLI UCNLITATENLHOE HANPsKeHWe, BbIOPAHHOE B COOTBETCTBUU C MYHKTOM
6.1, obecneunBano He MEHbLUYIO AUINEKTPUYECKYIO HArpy3Ky Ha BUTOK, YEM Camasi BbICOKasi OT COOTBET-
CTBYIOLLIETO UCMLITATENBHOTO HaNPSHKEHWA ANA NOOOW KOHCTPYKUMM OOMOTKM, A€ MOXET MCNOMNb30BaTLCs
JaHHas CUCTEMA U3ONSALUK.

Tam, rae mexay BUTKaMu NOAAETCA HaANPSHKEHUE NMPOMbILLNIEHHON YacTOTbl, 0OMOTKa AOIDKHA COCTO-
SITb U3 ABYX NapannenbHbiX NPOBOAHUKOB, KAXAbIA U3 KOTOPbLIX M30NMPOBAH BUTKOBOMN U3ONSLUEN, UMK Ke
obmoTka aomkHa ObiTb 06pesaHa B no6oBoli YacTu. Npu ucnonb3oBaHun 0OMOTOK C NPONUTKOW B Bakyyme
noa AaBneHueM obpeska u pasaeneHue NPOBOAHUKOB B 3TOW 4aCTU AOMKHO OCYLLECTBAATLCA A0 NPOMNUTKW.
Ecnu BbIGpaHHbIA METOA UCNLITAHUI (CM. NYHKT 4.2) HE npeaycmaTpuBaeT Nnojavu HanpsHkeHusi NPOMBbILL-
NEHHOW YacTOTbl MEXAY BUTKAMM, B KA4eCTBE UCNLITYEMOro 06bEKTA MOXHO BbiIOMpaTbh MHOTOBUTKOBYIO 00-
MOTKY CO CTAaHAApTHON HAMOTKOW OAHOXMNbHOTO UM CKPYYEHHOTO MHOFOXUMNBLHOIO kabens.

5.3 KonuyecTBO ONbITHLIX 00pa3UoB

CrapeHuio 4omkHO BbITb NOABEPTHYTO aA€KBAaTHOE KONMMYECTBO ONbITHLIX 00PA3LIOB NPU KAKAOM 3Ha-
YEHUU UCMLITATENBHOIO HANPSHKEHNA ANSA NONYYEHUS CTaTUCTMYECKON AOCTOBEPHOCTU. MX KONMMYECTBO He
[OIMKHO ObITb MEHbLLE MATH.

5.4 NpenBapuTenbHbIA KOHTPOSb KaYecTBa

[lo Hauyana nepBoOro NogumMkna cTapeHus crefyeT Npou3BecTH CreayowWwmii KOHTPONb KavecTea:
- BM3yanbHas npoBepKa OnbITHbIX 06pa3L0B;

- UCMbITAHWUA NOJ BbICOKUM HanpsbkeHnem B cooTBeTcTBUU C IEC 60034-1;

- UCMbITaHWEe Ha haKTOp pacceuBaHUs UKM/U UCNbITAHWE HA YaCTUYHbIA paspsa.

6 dnekTpuyeckoe crtapeHue
6.1 YpOBHU HaNpshKeHUA U pacuyeTHble CPOKKU CIyXObl

Ons NonHOM oUEeHKK, Kak onucaHo B nognyHkTe 4.5.1, TpebyeTcs BbIOpaTh HE MEHEE TPEX 3HAYEHMIA
HanpsXeHUs1 NPOMBILLNIEHHON YacToThbl Takum oBpasom, 4ToBbl CpegHee pacyeTHOEe Bpemsi 40 OTKasa npu
MaKCMMaribHOM 3HAYEHUU HaMpsKeHMs1 cocTaBnAano okono 100 4, a NPy MMHUMANBHOM 3HAYEHUU — CBbILLE
5000 4. Ons kpaTkow oueHku, rae TpebyeTca TONbKO OAMH YPOBEHb HanpsXXeHus (CM. NOANyHKT 4.5.2), Ta-
kum 06pasom, 4ToObl pacyeTHoe Bpemsi 40 0TKa3a Npu MakCUMarnbHOM 3HaYE€HWM HanpsKeHWs COCTaBIIANO
okono 1000 y. 3HayeHMe NEPEMEHHOr0 HaMpshHKEHUsI, N0JABAEMOr0 Ha MCMbITbIBAEMbIE OOBEKTbI, JOMMKHO
HaxoauTbCs B npegenax £3 % OT HOMUHarbLHOrO.

6.2 AcnbiTaTenbHble TEMNEpPaTYPbl BO BPEMS 35IEKTPUYECKOTrO UCMNbITAHUSA Ha AONTOBEYHOCTb

6.2.1 dnekTpuyeckoe ctapeHue NP KOMHaATHON TemMneparype

OnekTpuyeckoe cTapeHue npeAnovTUTENbHO MPOBOAMTb NMPU KOMHAaTHOW Temnepatype npu Gornee
BbICOKMX 3HAYEHUSAX HANPSHKEHWUM W/UMNK YacTOTbl, YeM B YCTAHOBUBLLEMCS PEXUME JKCnnyaTauuu Ans cKo-
peiiLLero NpPosiBNEHNs Pe3ynbTaToB BO3AEWCTBUSA BNEKTPUYECKON HArpy3ku.

6.2.2 dneKTpuyeckoe ctapeHne nNpu NOBbIWEHHOW TeMnepartype

Korga npoBoaaTCA UCMbITAHUSI HA SNEKTPUYECKOE CTapeHue Npu NoBbILLEHHbIX Temneparypax, Moryt
UCNonb3oBaThCs Mobble NOAXOASALIME CPEACTBA Harpesa. [OBbILLEHUE TEMNEPaTypbl U3-3a ANEKTPUYECKON
Harpy3ku MOXeT MOBMUATL Ha pe3ynbTaTbl, 0COGEHHO NpPU UCMONL30BaAHWUKM MOBLILLEHHOW YacTOThbl, U OHO
JOMKHO ObITb 3admkcmpoBaHo. Ecnu MMeeT MecTo TepMuyeckoe CTapeHue, UCMbITaHWe AOSHKHO NpPOBO-
AnTbCA No onucaHHeiM B IEC 60034-18-33 MeToaam Anst MHOTOaKTOPHbLIX UCMBITAHUM.
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6.3 MeTtoq cTapeHUA AN KOPNYCHOMN U3onauMmn

ONEeKTPUYECKOe Hanps>KeHUe NOAAEeTCA Mexay CEpAEYHUMKOM CTaTopa U BHELUHUM MPOBOAALLUM CIO-
€M Ha MOBEPXHOCTW OMbITHOrO oBpasua M NPOBOAHUKOB. ECnu uCnbITyeMbIli 06LEKT npeacTaBnsAeT coboii
MHOTOBWUTKOBYIO KaTyLLKY, TO U KOPMYCHas U30NALWA, U BUTKOBasA M3ONALUS NOABEPraloTCa SNEKTPUYHECKON
Harpy3ke B JaHHbI nepuog.

Ona meToaoB UcnbITaHui ¢ noguuknamu (pasaen 7) ANUMTENbHOCTb STUX NOALMKIOB A0MKHA ObiTb Ta-
Kon, 4T0ObI ONbITHLIN 0BpaseL CoO CPEAHUM CPOKOM CNyxDObl MOT BblAEPKaTb OKONO AECATM NoAUMKNIOoB. Ans
COKpaLLEeHNA BPEMEHU UCMbITAHUIA AONYCKAETCA UCNONb30BaAHUE YaCTOThI, MPEBbILIAOLLEN NPOMbILLIEHHYIO,
OHAKO, KaK NOKa3sbiBaeT OnbIT, MakCMMarnbHO AONYCTUMbIA KOIMMULUEHT YCKOPEHMS OTKa30B COOTBET-
CTBYIOT AECATUKPATHOMY MPEBbILUEHNIO NPOMBILLIIEHHOW YacTOThl.

CnegyeTt no3aboTUTLCA O TOM, YTODbI ANBNEKTPUYECKME NOTEPU HE HarpeBany N3onsALMI0 HACTONMbKO,
YTOObI 3TO BNIMANO Ha pe3ynbTaTbl. 3TO OCOOEHHO BaXXHO MPW MOBLILLEHHbIX TeMnepaTypax. M ans ucnbiTy-
eMON, U ANA 3TanoOHHON CUMCTEM U30NALMM AOMKHA UCMONb30BaTbCA OAHA M Ta e vactota. PesynbTaThbl
UCMbITAHUIA C NOBLILLEHHON YaCTOTOW MOTYT MCMONbL30BATLCA TOMBKO ANA NPSIMOr0 CPaBHEHUS!, €CIU CPOKK
rOAHOCTU CUCTEM UCMLITLIBAIOT OAUHAKOBOE BIUAAHWE OT YBEMNUYEHUS YaCTOThI.

6.4 MeTop cTapeHus Ans BUTKOBOW U3ONALMU

CrapeHue BUTKOBOW U30NSILMKM B pe3ynbTaTe NoBTOPSAIOLLUXCA NEPEeXOAHbIX NEPEHANPSHKEHWUNA OLIEH -
BaETCA B COOTBETCTBMU C MeTOoa0oM AB B Tabnuue 1. MNocne nogumkna cTapeHus KOPMyCHON 13onsaumm npo-
BOAMTCH NOALMKI CTapeHUss BUTKOBOM M3OMSALMUM, COCTOSALLUMIA U3 NOAaYM HanpsiXKeHWs1 MPOMBbILLMEHHON Ya-
CTOTbl Mexay BUTKamu B TedeHue 10 muH. JaHHoe HanpspkeHue [OomkHO ObiTe paBHo 1,5Uy / n (rae
Uy — HOMMHaNbLHOE HanpsiXXeHue u3onaumm B kB, a N — KONMMYECTBO BUTKOB), HO HE AOJIKHO ObiTb MEHbLLE,
yem 0,3U,.

MoBbILWEHME TEMNEpPaTYpPbl U3-3a SMEKTPUYECKON Harpy3km MOXET NOBMUATb HA Pe3ynbTaTbl, 0COOEH-
HO NPV UCNOMb30BAHMW MOBLILUEHHOW YaCTOThl, U OHO JOMKHO BbIiTb 3adhmkcMpoBaHo. N AnA UCNbITyeMOMH, 1
Ansi 3TanOHHOW| CUCTEM U30NALMK AOIMKHA UCNOSMb30BATLCA OAHA U Ta Xe YacToTa. Pe3ynbTaTbl UCMLITAHWUNA
C MOBLILUEHHOW YaCTOTOW MOFYT MCMOMb30BATLCA TOMILKO ANA NPAMOro CPaBHEHUA, €Cnu CPOKU rOAHOCTU
CUCTEM UCNbITbIBAIOT OAWHAKOBOE BIIUSIHUE OT YBENUYEHMA YacTOThl.

6.5 YxoA4 3a nOKpPbITUAMK, PErysiupyoliuMm Harpy3Ky

MoKpbITUE, PETYNUPYIOLLIEE HATPY3KY, OOLIYHO HAHOCUTCS HA BHELLHUE MOBEPXHOCTU CTEPXKHS UMK Ka-
TYLUKW MOBEpX 3a3eMSIeHHOIO NONynpoBOAHUKOBOTO MOKPbLITUS nasa. lMokpbiTue, perynupyloliee Harpysky,
MOXET UMETb BUA Faka, NIEHT UM UX KOMOMHALMKU. Bo BpeMsl S1eKTpUMYECKOr0 UCMbITAHUSI U UCTMIbITAHUA Ha
ZI0NTOBEYHOCTb MOXKET NMPOMCXOAUTL paspyllieHMe MaTepuana, KoTOpoe He NPUBOAUT K OTKasy usonsuuu. B
XOAE UCMbITAaHWI AN OLEHKU CpOKa SKCniyaTauuu B 3aBUCMMOCTM OT HanpsKeHUst A0NycKaloTCA Koppek-
TUBHbIE MEpPbl MO OTHOLLEHUIO K MaTepuany, perynupylowemMy HarpysKky, B TOM YMUCIE NPUHYAUTENbHOE
oxnaxxaeHue. EcTeCTBeHHO, 3TO OTHOCUTCS K UCTILITAHWUSIM KOPMYCHOM M3O0NSILIMK, @ HE K UCTIbITAHUAM MaTe-
puana, perynupyioLero Harpy3ky.

7 Moauukn AMarHOCTUYECKUX UCMNbLITAHUN

7.1 O6wme nonoxeHusi

Mocne kaxaoro noAumMkna CTapeHUss MOXeT NPOBOAUTLCH NOALMKI AMArHOCTUYECKUX UCNbITaHWin. OT-
ka3 niobon yactu onbITHOro o6pasya BO BPEMS AMArHOCTUYECKOrO UCNbITaHUs npeacrasnsieT cobow oTkas
BCEW CUCTEMBI U PETMCTPUPYETCS UMEHHO TakuM obpasom. NMoaxoasime UCNbITaHUS NoA HanpsbkeHUEM Bbl-
GupaloTca B COOTBETCTBMM C M3OPAHHLIM METOI0M UCNLITAHUN B NYHKTE 4.2.

7.2 AcnbITaHUs NoA HanpsKeHUueM

7.2.1 UcnbiTaHue KOpNyCHOWU U30NALUKN

[varHocTuueckoe ucnbiTaHue KOPMyCHOW U3ONSLUUM COCTOUT U3 TPEeX nocneaoBaTesnbHbiX Nogavy uM-
nynbCcHOro HanpspkeHna 1,2/50 MKC ¢ NUKOBLIM 3Ha4veHneMm U, = (4Uy + 5 kB). B ansTepHatmsHoMm cnyyae
MOXHO MPUMEHUTb UCTILITAHME HaMPSHKEHUEM MPOMBbILUMEHHON 4YacTOTbl B COOTBETCTBMM C NMYHKTOM 4.4
IEC 60034-15. B nocnegHem cnyyae noAaeTcsl HanpspKeHue Cco CpeAHeKBaApaTUUHbIM - 3HAYEHUEeM
(2Uy + 1 kB) Ha 1 MMH Mexay BbiBOAAMU 0OMOTKM M 3eMnein. 3aTeM NOAaHHOE HanpspkeHWe yBenuynsaioT
co ckopocTtbio 1 kB/c go 3HaveHusa 2(2Uy + 1 kB), a nOTOM cpa3dy yMeHbLUAOT CO CKOPOCTbIO HE MeHee
1 kB/c po Hyns.
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7.2.2 AcnbiTaHue BUTKOBOW U3OMNALUM MMNYSIbCHBIM HanpsXeHeM

Ons ucnbiTbiBAEMbIX 0OLEKTOB, BKIOYaOWMX B C€6S MHOFOBUTKOBbIE KaTYLUKW G OAWHOYHbIM WU
MHOTOXXUNbHBIM MPOBOAHUKOM, ANArHOCTUHYECKOE UCMbITaHUE BUTKOBOW M30NALMKU NPOBOASATCS NyTeM noaa-
YK UMNYNBCHOrO HanpsbkeHus. AMNNUTYAa (NMUK) AOMMKHA PacCUUTbIBATLCA No opMyne:

U,=0,65@Uy+5kB),

rae Uy — HoMuHaneHoe HanpsbkeHue B KB (cm. IEC 60034-15).

Konn4ectso NOAAHHLIX UMNYNBCOB HE JOSKHO ObITb MEHbLLE MATH.

7.2.3 UcnbiTaHue BUTKOBOW U3OJIALIMM HaNpsiXXeHUEM NPOMbILIIEHHON 4YacTOTbI

Ha ucnbiTbiBaeMble 00bEKTHI, BKMOYalowme B cebs napannenbHbie U30NMPOBAHHbLIE MPOBOAHUKM,
JOMKHO NOAAaBAaTLCA HaMPSXEHWE NPOMBILLNEHHON YaCTOTbl COOTBETCTBYIOLLENH BENUUYUHBI MEXAY BUTKAMM
Ha 1 MUH. 3Ha4YeHne HanpsHXKEHWSA OOMKHO ObiTb HE HIKE, YeM CaMOe BbICOKOE 3HAYEHUE HanpsHKeHUs cra-
peHus.

7.3 Mpoyune agnarHoCcTUYECKMUE UCNBITAHUA

Onsa nHdopmaumum unu onpeaeneHns OKOHYaHUSi CPOKa rOAHOCTU MOTYT MPOBOAUTLCS JONONHUTENb-
Hble UCTbITaHMA. OHU MOTYT 3aMEHWUTb MCMLITAHUS NMOJ, HaMPsPKEHWEM. Hanpumep, MOXHO Ha3BaTb Takue
haKkTopbl, KaK CONPOTMBIIEHNE U30MAALUMMW, TAHFEHC YITa MOTEPb U YACTUYHLINA pa3paa. [na Kaxaoro guarHo-
CTMYECKOTO UCTbITAHNSI MOXET GbiTb YCTAHOBMEH NPEAENbHbIA KPUTEPHIA C COOTBETCTBYIOLUMM 0GOCHOBAHM-
em.

OnA perynMpoBKMU Harpysku CUCTEMbI HEe NPEAYCMOTPEHO SMIEKTPOUCTILITAHUIA AN AUArHOCTUYECKUX
Lienen, 0IHAaKO MOXET 0Ka3aTbCA MOMNE3HbIM 3a(hUKCMPOBATL COCTOSIHME MaTepuana B pesynbTare BHELHe-
r0O OCMOTPa HEBOOPYXEHHLIM FNA30M Ha NPEAMET BbISIBNIEHWUSI HAPYLLUEHUA LBETHOCTM U LIEMOCTHOCTHM MO-
BEPXHOCTH, HAaNpUMep B3AYTUI UMK TPELLMH.

8 OTkasbl
8.1 Jlokanusauusa n Bepudmkaumsa oTkasa

Otka3 obpasua npoucxoaut npu nobom npoboe kopnycHon usonauuun. B pesynbtate cucrema obHa-
PY)KEHUSI CBEPXTOKOB NPEpbIBAET TOK OT BbLICOKOBOSIbTHOTO TpaHcchopmaTopa. OTkas U30onNsAuUM AOSDKEH
ObITb MOATBEPXKAEH NOBTOPHOI NOAgAYei HANPSXKEHUSA, NOCTENEHHO BO3PACTAIOLLErO OT HYNEBOrO 3HAYEHUS.
Otkas usonsuun obpasua OTMEHSIET MOBTOPHYIO Nogaqy MOSIHOFO UCMbITATENLHOrO HanpshkeHus. Xena-
TenbHO MPOM3BECTH NOKanM3aLUuio MecTta 0TKasa, Ha KOTopoe MOXET ykasaTb BUAMMas ayra unu neperpes
npu NoBbILEHUUN HanpsixeHusi. Koraa oTkas o6pasua nogTeepxaeH, AaHHbI obpasel AomkeH ObiTh yopaH,
YTOObI UCMBITAHUSI MOXKHO ObINO NPOACIHKUTL C OCTABLLUMMUCA OO bEKTaMu.

8.2 HabnrogeHuma 3a oTkasaBwWUM 00pasLOM

Kaablii 0TkasaBLLMin o6Gpasel; AomkeH GblTb NPOBEPEH, YTOObI YOeauTbCs, YTO AaHHbIN OTKa3 roauT-
ca Ans cTaTUCTUYECKON MHTepnpeTauuu. MoxeT notpeboBaTbCs caenaTtb paspe3 unu npopes ydacrtka y
n3onALUMK, YTobbl ONPEeenuTb MECTO OTKa3a U Ero NPUYUHY.

8.3 U3mepeHus pasmepos

OG6Luan TonuwHa 13onAuMK (KOpnycHas NG BUTKOBASA MIOC M30NALMS XXunbl) A0MmkHA ObiTh onpe-
[eneHa y MecTa 0TKasa fnpu UCMbITaHUU Ha SNEKTPUYECKYIO AONTOBEYHOCTD.

9 OYHKUMOHaNbHaA OUEHKa AaHHbIX

9.1 O6wue nonoxeHus

OueHka pesynbTaToB WUCMbITAHUI LOIKHA NPOU3BOAUTLCA HUXKeykazaHHbIM oBpasom. Npu BbiGope
pacnpegeneHusa Beiibynna cneayeT NPUMEHUTb COOTBETCTBYIOLLMI CTAaTUCTUYECKUIA aHanu3 ansa pacyeta
3HaAYEHWs CpoKa JKCnnyaTauuyu UCTLITYEMOro 0GbeKkTa Mo OTHOLUEHMIO K CPOKY 3KCMyaTauuu STanoHHOro

obpasua (cMm. IEC 62539).
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O6uwee npasWiO 3aklYaeTcsa B TOM, YTO WUCMbITyemas cUCTeMa U30/ALMM CYMTaAETCA aTTecTOBaH-
Hoi, ecnn 90 %-HbIil fOBEpUTEIbHBIV MHTEepPBas UCMNOJ/Ib3YEeMOro pacnpejeneHns BepoATHOCTU MNpeBbiaeT
UM HaxoguTcs B Npefesiax MHTepBana 3Ta/loHHOM cuctembl (cM. nyHKT 4.1 B IEC 60034-18-1).

9.2 lonHas oueHka

Fpadunkn 3NeKTPUYECKOn M3HOCOCTOMKOCTM UCMBLITYEMOWN W 3TA/IOHHON CUCTEM CTPOATCA C norapud-
MUYyeckum Maclwtabom no obeMm ocaM ANA BpeMeHu [0 oTkasa (t) B kayecTBe (DYHKLMWU OTHOLUEHWUSA WCMbI-
TatenbHoro HanpsxeHusa (U n HomumHanbHoro HanpsxeHusa (Uly), rge UN — HOMMHanbHOe HanpshkeHue
3Ta/IOHHOW 1 MUCNbITbIBAEMON cucTeM. McnbiTbiIBaemMas cuctema aTTecTyeTcs, ecnu:

a) BepxHue 90 % [OBEPUTENLHOrO MHTEpBasia UCMbITYEMOl CUCTEMbI NpeBbiwakT BepxHue 90 % go-
BEPUTE/IbHOTO MHTEpBana 3Ta/IOHHOW CUCTEMblI B MHTEPBAasIE MCMbITATENbHbIX HANPSHKEHWUA 3TaNOHHOWN cu-
CTeMbl

nnm

b) HWXHWEe 90 % [0BEepPUTEIbHOr0 UHTEepBana UCMNbITYEMON CUCTEMbI MPEBLILLAIOT UAW PaBHbl HUXHUM
90 % [OBEPUTENBHOIO UHTEPBasa 3TA/IOHHON CUCTEMbI NPU MUHUMA/IbHOM WCNbITATE/IbHOM HanpshKeHuu, a
KPYTM3HA JIMHUW perpeccumn ANsi CpefHUX 3HaYeHWid UCMbITYEMOW CUCTEMbI CU/IbHEE, YEM Yy 3Ta/IOHHOW cu-
CTEMbI.

PesynbTatbl cTapeHus Ans WUCMbITYEMOM CUCTEMbI, KOTOPble YA0BNETBOPSAT YC/M0BUIO b), nokasaHbl
Ha pucyHke 1. MpuMep MCNbITbIBAEMON CUCTEMbI, KOTOPas He MOXET 6biTb aTTecToBaHa HU MO YC/IOBUIO a),
HM NO YyCNOBUIO b), NOKa3aH Ha PUCYHKe 2.

2,0 2,5 3,0 Ut

Un
R — faHHble cTapeHusi aTanoHHol cuctemsl usonaumm (R) ¢ geMoHcTpauvein 90 % A0BepUTeNbHOMo UHTepBana;

C — paHHble cTapeHust ncnbiTyemoin cuctemsl nsonsaumm (C) ¢ gemoHcTpaumein 90 % A0BEpPUTENIbHOTO UHTEPBANA;
t— Bpemsa B yacax; U/Un— OTHOLUEHNE UCMbITATENIbHOT0 HanpsXXeHUs K HOMUHasIbHOMY

PucyHok 1— CpaBHeHne pe3yfibTaToB cTapeHus ucnoityemoli cuctemsl (C) v aTanoHHolt cuctemsl (R) n3o-
NAUMK, AEMOHCTPUPYIOLLEE aTTecTaunto
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R — paHHble cTapeHust aTasloHHOW cmucTemMbl nsonsaumm (R) ¢ gemoHcTpaumein 90 % oBepUTENbHOTO UHTEpBasa,;
C — [OaHHble cTapeHust ucnbiTyemoi cuctemMbl nsonsaummn (C) ¢ gemoHcTpaumneii 90 % f0BepUTENbHOIO MHTEPBaNa;
t— BpemsA B yacax ; U/Un— OTHOLIEHME UCMbITATENIbHOTO HaNPSXXEHUA K HOMUHAIbHOMY

PucyHok 2 — CpaBHeHue pe3ynbTaToB CTAPeHUss UCMbITYEMON M 3Ta/IOHHOW CUCTEM U30MALUN, 4EMOHCTPU-
pylouiee oTkas B atTectayuu

9.3 Kpartkasa oueHka

Ona kpaTkoil OUEHKM C OAHUM 3HaA4YeHMeMm HanpsxeHus (cm. noAnyHkT 4.5.2) ocHoBa AN aHanusa
[O/XHA COOTBETCTBOBATb NpefcTaB/ieHHOW Ha pucyHke 3, rge 90 %-Hoe OTK/MIOHEeHMe OT 63 % KBaHTUNSA
pes3ynbTaToOB CTapeHus WUCNbITYEMON cucTembl cpaBHuBatTcs € 90 %-HbIM [OBEpUTENbHbIM WMHTEpPBasioM
3Ta/IOHHON NNHUM CTapeHns Npu TOM Xe KBaHTune. Ecnu HabnwpgaeTcsa yacTUYHOE HanoXeHue B rpaHuuax
WHTepBasia UcnbiTaTeNbHbIX HANPSXXEHUA B XO4e WCNbITaAHWA Ha cTapeHue 3TafIOHHOW CUCTEMbl, KaK AeMOH-
CTPUPYET ucnbiTyemas cuctema B, oHa aTTecTyeTcs. B aTrectaumm oTkazaHo MUCNbITyeMol cucteme A, Tak
Kak M3MepeHue NpousBefeHOo 3a npegenaMmun WHTepBasa HanpsXXeHWi, MCNoNb30BaHHbIX A4S MOCTPOEHUSA
NINHUK CcTapeHnsa 3TafloHHO cucTeMbl. B aTTecTauum oTkasaHo Takxke mcnbiTyemonn cucteme C, Tak Kak OT-
CyTCTBYeT HanoxeHue. McnbiTyemasa cuctema D atrecTyeTcs MNOJIOXWUTENIbHO, TaK Kak ee XapaKTepucTuku
NpeBbIWAaT XapakTepUCcTUKN 3TaNIOHHON CUCTEMBI.
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2,0 2,5 3,0 Ut

R — [JaHHble CTapeHus 3Ta/IOHHONM cucTembl usonsumn (R) ¢ gemorcTpaumeit 90 YonoseputensHoro uHTepsana;
A — [aHHble cTapeHus 418 UCMbITyeMoli cucTembl A (0Tkas B aTTecTaumn); B — gaHHble cTapeHust Anst UcnbiTyeMoli
cuctembl B (ycnewHas atrectaums); C— faHHble cTapeHust 4s ucnbityeMoli cuctemsl C (0Tkas B atTectaumm);
D — paHHble cTapeHus Ans UcnbiTyemoii cucteMbl D (ycnewHas atrectaumsi); t— Bpems B yacax; U/Un- OTHOLLEHWE
MCNbITATENIbHOTO HAMPSHKEHWS K HOMUHASIbHOMY

PucyHok 3 — CpaBHeHve pe3y/ibTaToB UCMbITaHWIA ANsi KPaTKOM OLEHKU YeTbipeX OTAENbHbIX NCTbITYeMbIX
CUCTEM C pe3y/ibTaTamy 3Ta/IOHHON CUCTEMBI

9.4 [laHHble, peKOMeHAYyeMble ANA perncrpayuu

[ns BKIOYEHMSA B OTYET 06 MCNbITaHWAX NpegsaralTcs cregyowmne gaHHble:

-TeMnepartypa BHeLUHeli cpedbl U BIXHOCTb Ha yyacTKe WCMbITaHWii, ecnnm 06beKTbl UCMbITLIBAKTCS
npy KOMHaTHOI Temneparype;

- NOAAHHOE HanpskeHue, BblpaXXEHHOE B 3KBMBAJIEHTHOM CPeHEeKBaApaTUYHOM 3HAYeHWM;

- yacTtoTa NoAaHHOro HanpshkeHnus B Mepuax;

- NMOSHbIV CPOK FOAHOCTU Kaxaoro obpasua;

- pe3ynbTathl Nt060ro NpeaBapuTENbHOrO WM MPOMEXYTOYHOTO AMArHOCTUYECKOTO UCMbITaHWUA Wn
N3MepeHuns;

- MEeCTO floKannsauun oTkasa;

- flaHHble 0 NPMpPOAE OTKa3a WU MOBPEXAEHWUA CUCTEMbI, PETYVNPYIOLLEN Harpysky;

-TeMnepartypa 3/1eKTPMYecKoro UCMbITaHWs Ha AO/ITOBEYHOCTb, HanpuMmep TemnepaTypa Tepmonap,
YCTaHOBJIEHHbIX HA HarpeBaTe/bHble MNACTUHbI;

- MakCMMaslbHOe ¥ MUHMMAa/IbHOE UCMbITaTe/NIbHOE HanpshkeHWe W UchbiTaTesibHas TemnepaTypa BO
BPEMS UCMbITAHUS.

XenatenbHO Takke BKIYATb U AOMOMHUTE/IbHYIO UHAOPMAaLMI0 O KOHCTPYKUUM 06pasLoB, mMatepu-
asle 3NEeKTPOLOB 1 COCTaBe PErynvpyroLwWwero Harpysky marepvana.
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buonuorpadua

Rotating electrical machines — Part 18-33: Functional evaluation of insulation systems —
Test procedures for form-wound windings — Multifactor evaluation by endurance under sim-
ultaneous thermal and electrical stresses (MawwuHbl anekTpuyeckue Bpaljaowmeca — Yacrtb
18-33: OyHKUMOHarbHas oLeHKa CUCTEM U3onAuMn — MeToAMKN UCTIbITaHniA ANA WabnoH-
Holt 06MOTKM — MHorodakTopHasa yHKUUOHanbHasi olyeHka. CTORKOCTb CUCTEM U30nALUK B
YCNOBUAX COBMECTHOrO BO31€MCTBUA HAa HUX TEPMUYECKON N SNEKTPUYECKOI Harpy3ok)
Rotating electrical machines — Part 18-34: Qualification and acceptance tests for partial dis-
charge resistant electrical insulation systems (Tupe Il) used in rotating electrical machines
fed from voltage converters (MawwwuHbl anekTpudeckue Bpaljatowmecs — Yactb 18-42: Kea-
NWUKaALUMOHHBIE U MPUEMHbIE UCTIBITAaHUS AN CUCTEM 3NEKTPOU3ONALMKM, CTOWKUX K Ya-
CTUYHOMY paspsgy, Tuna I, ucnonbayeMblX BO BpalLatoLLUXCA SNEKTPUYECKUX MalunHax ¢
nuTaHWeM oT npeobpasoBaTeneil UCTOUHMKA HAMPSKEHNS)

Electrical insulating materials — A. C. voltage endurance evaluation — Introduction (Mare-
pvansl anekTponsonayoHHele — OLieHKa cpoka aKernyaTauum B 3aBUCMMOCTU OT Hanpsbke-
HWA NepemMeHHOro Toka — BeeaeHue)

Guide for the statistical analysis of electrical insulation breakdown data (PykoBoacteo no
CTaTUCTUYECKOMY aHann3y AaHHbIX 0 NPoBosAX 3neKkTpon3onaLum)
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Mpunoxenue A
(cnpaBouHoe)

CBefieHMs1 O COOTBETCTBUM MEXIoCyapCTBEHHbIX CTAHAAPTOB
CCLISIOYHLIM MEeXAYHAPOAHLIM CTaHAAPTaM

Tabnuya JAA1

DyHKUMOHanbHas OLeHKa CUCTeM W30Msi-
L — OBLLUMe pyKOBOASLLME NONOXEHUS

O6o3Ha4eHne N HauMeHoBaHue CreneHb co- O603Ha4yeHne U HauMeHoBaHUe COOTBETCTBYIOLLEro
CChINTOYHOr0 MEXAYHAapOAHOro cTaHaapTa OTBETCTBUSA MEXroCyapCTBEHHOIO CTaHfapTa
IEC 60034-1 MalmrHbl anekTpudeckue IDT FOCT IEC 60034-1—2014 MawwuHbl 3nekTpudeckue
Bpallatowmecs — Yactb 1: HoMuHanbHbIe Bpawatowmeca. Yactb 1. HomuHanbHble 3Ha4YeHUs
3Ha4YeHUs U aKcnnyaTauuoHHble XapaKkTe- napameTpoB U 3KcnNyaTaLUOHHLIe XapaKTepUCTUKK
PUCTUKM
IEC 60034-15:2009 MalunHbl anekTpuye- IDT FOCT IEC 60034-15—2014 MawwuHbl 3anekTpudeckue
Cckue Bpaljarownecs — Yactb 15: lMpe- Bpawatouecs. Yactb 15 MNpefenbHble YPOBHU UM-
AenbHble YPOBHW WMMYMLCHOMO Hampske- MynNbCHOTO HanpsXeHWsa AN Bpallalowuxcs MalluH
HWSA ANS BpalaloLWmMxcs MallnH nepemeH- nepemMeHHOro Toka ¢ LWabnoHHo KaTyLWKoN cTaTtopa
HOro Toka C LIabnoHHOW KaTyLUKOi cTaTo-
pa
|IEC 60034-18-1:2010 MalunHbl anekTpu- IDT FOCT IEC 60034-18-1—2014 MalunHbl anekTpudeckue
Yyeckume Bpallatowjmeca — Yactb 18-1: Bpallatomecs. Hactb 18-1. OueHka yHKLUMOHANbHbIX

rnokasatenei cuctem usonayuu. Obuwue TpeboBaHua

COOTBETCTBUSA CTaHAAPTOB!
- IDT — nAeHTUYHble CTaHaapThI.

MpuMeyaHUe — B HacTosilet Tabnule UCMoONbL30BAHO crieaylolee YCNoBHOe 0603HaYeHNe CTeneHu

11
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KnioueBble croBa: BpalLaloLLMecsi SMeKTPUYECKMe MalUMHbI, (hYHKLMOHAmNbHbIE MOKa3aTenu, cucteMa
usonaumm, wabnoHHas 06MoTKa, NEKTPMYECKas CTOMKOCTb
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