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MNpeancnosue

Llenun, ocHoBHbIE NPUHLMNBLI N OCHOBHOW MOPSIAOK NpoBeAeHUst paboT N0 MeXrocyAapCTBEHHOW CTaH-
AapTtusaumm yctaHosneHsl FOCT 1.0—92 «MexrocygapcTBeHHaa cucteMa cTaHgapTysauun. OCHOBHbIe
nonoxerusa» u FOCT 1.2—2009 «MexrocygapcTBeHHasi cuctema craHgapTusaumn. CtaHaapTbl MeXrocy-
DapcTBeHHbIe, Npasuina 1 pekoMeHaaunmn No MeXrocyAapcTBeHHOW cTaHaapTusauuu. Mpasuna paspaboTkuy,
NPUHATUA, NPUMEHEHUs1, OBHOBMEHMWS U OTMEHbI»

CBeaeHus o cTaHpapTte

1 NOArOTOBIEH ®epepanbHbIM rocyaapcTBEHHBIM YHUTapHBLIM NpeanpuaTuem «Bcepoccuickuin
Hay4yHo-uccneaoBaTeNbCkUA  MHCTUTYT  CTaHgapTM3auMM U cepTudukauMm B MalWMHOCTPOEHUN»
(BHUMHMALL) Ha ocHoBe coBCTBEHHOrO ayTeHTUYHOrO NepeBoda Ha PYCCKUN A3bIK MeXayHapoaHOro CTaH-
AapTa, ykasaHHoro B nyHkte 5

2 BHECEH ®egepasnbHblM areHTCTBOM MO TEXHUYECKOMY perynuposaHuio n metponorumn (Pocctan-
AapT)

3 MPUNHAT MexrocyaapCTBeHHbLIM COBETOM M0 CTaHAapTU3aLumn, MeTponorum n ceptudukauum (NpoTo-
koroT 14 Hosi6ps 2014 . Ne 72-1M)

3a npuHaTUe nporonocosanu:

KpaTkoe HaumeHoBaHue cTpaHbl Ko cTpaHbl CokpallgHHOe HauMeHOBaHNe HaLUOHAINBHOTO opraHa

no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 Mo cTaHgapTu3aumm

AsepbangxaH AZ AscTaHgapT

ApMeHus AM MuHakoHoMukM Pecnybnvku ApmeHus

Benapycb BY locctanaapt Pecnybnuku benapycs

Kupruaus KG KbiprolacTaHgapT

Monpgoga MD Mongosa-Ctangapt

Poccus RU PoccraHpapt

TampKUKNCTaH TJ TapxukcTaHgapT

YkpaunHa UA MuH3akoHOMPa3BUTUS YKpaWHbI

4 Mpukasom defepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynupoBaHUio U MeTpornorun ot 25 masn
2015 r. Ne 412-ct MexrocygapcTBeHHbln ctaHaapT FTOCT IEC 60034-18-34—2014 BBeaeH B AelcTsne B
KauecTBe HaLuMoHanbHoro crangapta Poccuiickon ®egepauun c 1 mapta 2016T.

5 Hactoswuuin ctaHgapT waeHTU4eH MexayHapoaHomy ctaHgapTy IEC 60034-18-34:2012 Rotating
electrical machines — Part 18-34: Functional evaluation of insulation systems — Test procedures for
form-wound windings — Evaluation of thermomechanical endurance of insulation systems (MawmHel anekTpu-
Yeckue Bpalatolmecs. YacTb 18-34. dyHKuMOHanNbHas oLeHka cucTem usonsauum. Metogukv ucnbliTaHui wab-
NOHHBIX 06MOTOK. OLeHKa TepMOMeXaHU4eCKON CTOMKOCTU CUCTEM U3ONALMAY).

MexayHapoaHbIii cTaHaapT pa3paboTaH TEXHUYECKAM KOMUTETOM Mo cTarAapTusauumn TC 2 «Bpauwato-
Wwmeca MawwmnHbly MexayHapoaHon anekTpoTexHudeckoi komuccum (IEC).

MepeBoa c aHrnNUICKoro Asbika (en).

OdnuymanbHble 3k3eMNNApbl MeXAyHapoAHOro cTaHgapTa, Ha OCHOBE KOTOPOro NoAroTOBMEH HacTos-
LM MEXrocyaapCTBEHHbIA CTaHAAPT, U MeXAyHapoAHbIX CTaHAAPTOB, Ha KOTOPbIe AaHbl CChINKA, UMEIOTCA B
depnepanbHOM areHTCTBe NO TEXHUYECKOMY PeryniMpoBaHuto U METPONOrUA.

CBefieHns 0 COOTBETCTBUN MEXIOCy4apCTBEHHbIX CTaHAAPTOB CChINIOYHbLIM MEXAYHapoAHLIM CTaHaap-
Tam npusedeHbl B AONONHUTENbHOM NpunoxeHun JA.

CTteneHb cooTBeTCTBNA — uaeHTu4Has (IDT)

6 BBEJEH BMNEPBbIE
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UHpopmayus 0b usMeHeHUsIX K HacmosueMy cmaHdapmy nybnukyemcs 8 exe200HOM UHGOpMaUUOH-
HoM ykasamene « HayuoHarnbHble cmaHdapmbly, a meKcm U3MeHeHUl U rornpasoK — 6 eXXeMeCsiYHOM UHGhop-
MayuoHHOM yKasamene «HauyuoHanbHeie cmaHdapmel». B crnyvae nepecmompa (3ameHbi) Ui OmMeHs!
Hacmosuwe2o cmaHdapma coomsemcmsyowee ysedomneHue bydem omnyb/IUKOBAHO 8 eXeMeCAYHOM
uHhopMayuoHHoM ykasamene «HayuoHanbHble cmaHdapmei». Coomeemcemeyrowasi uHgopmauyus, yee-
domrieHUe U meKCmbl pa3mMeu,alomcs makxe e UHghopMayuoHHoU cucmeme obue2o rosib308aHusi — Ha oghu-
uuansHoMm calime ®edepanbHO20 azeHMCM8ea 10 MeXHUYECKOMY pezysiuposaHuio U Mempoioauu 8 cemu
UrmepHem

© CraHgapTuHdopm, 2015

B Poccuiickoi ®efepaLymn HacTOALWMA CTaHAapT He MOXET BbITb MOMHOCTbIO U YacTUYHO BOCMPOU3Be-
[eH, TUpaXXnpoBaH WU pacnpocTpaHeH B Ka4ecTBe ouumansHoro usgaHus 6es paspellerus degepansHoro
areHTCTBa Mo TeXHUYECKOMY PErynMpoBaHunio U METPONornm
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BBegeHuve

IEC 60034-18-1 ycTaHaBnunsaeT obwmne TpeboBaHNA AN OLEHKN 1 KnaccudrkaLmm cucTem ns3onsaumm,
NCNonb3yeMbiX BO BpallaloLLMXCs SMEKTPUYECKNX MaLLMHaX.

HacToswmin ctanaapT NOCBALWEH oLeHKe (byHKLMOHANBHOCTM CUCTeM N30NALMN ANs WabnoHHbIX 0OMo-
TOK Npu paboTe B YCMOBUSAX LMKNYecKoro Harpesa. [JaHHbl B CTOMKOCTU M30NALMU MMeeT ocobyto Bax-
HOCTb ANS AMWHHBIX Bpallalolnxcss MalnH (0COBeHHO C KOCBEHHbIM OXfaXKAeHWEeM) U MalUWuH, KoTopble
NCTbITLIBAOT OYeHb BOMbLUOE KONUYECTBO 3HAUUTENBbHBIX USMEHEHUI Harpy3Kkn BO Bpemsi cCTaHAapTHLIX YCNo-
BUI 3KcnnyaTaLuu.

MaBHbIM (hakTOPOM CTapeHUA B AaHHOM MeToAe UCMLITaHUI ABNSAETCS MexaHudeckas Harpyska B
pesynbTaTte NPosIBNEHNA pasfiuyuin TENMOBOro pacluMpeHna Mexay NPOBOAHNKOM U U30NsILMEN, UTO onpeae-
naeTcs Kak TepMoMexaHuyeckas Harpyska. B AaHHOM UcnblITaHWK NepexoaHblin TeMnepaTypHbIi rpagueHT oT
NPOBOAHMKA K BHELLIHEW NOBEPXHOCTUN CTEPXKHS UITM 0BMOTKM CO34aeTCA C TAKOWM e NOCTOAHHON BPEMEHN, Kak 1
npu paboTe B pearnbHbIX reHepaTopax. Linkn HarpeBa noBTopsAeTcA 40 N3HOCA CUCTEMbI U3ONALLUN.

B AaHHOM UCNbITaHUM MOXHO NpeHebpeyb cTapeHuem Npu Harpese. O6 ucnbiTaHUAX HA TEPMOCTONKOCTb
cm. IEC 60034-18-31.
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M E XTI OGCYOAPGCTUBETHHUB # C TAHDAAPT

MALLUWUHBI SNEKTPUYECKUE BPALLAKOLIUECA
YacTb 18-34

OueHKa (pyHKLMOHaNbHbIX NOKa3aTernei CUCTEM U3onNALUmn
MeTtoabl UCNLITaHUIA ANA WaGNoHHbIX 06MOTOK

OueHKa TepMOMeXaHU4eCcKoN CTOMKOCTU CUCTEM U3ONALMUKN

Rotating electrical machines. Part 18-34. Functional evaluation of insulation systems.
Test procedures for form-wound windings. Evaluation of thermomechanical endurance of insulation systems

DaTta BBegeHna — 2016—03—01

1 O6nacTb NnpuMeHeHunsA

HacTtosimii cTaHaapT pacnpocTpaHaeTcs Ha BpalllaloLLmecs a1eKTpUYecke MallunHbl M ycTaHaBIMBaeT
Tpe6oBaHWs K MeToAam UCMbITaHNiA ANS OLEHKN TePMOMEXaHNYEeCKoh CTONKOCTU CUCTEM U30NALMK WabnoH-
HbIX 0BMOTOK.

Ona naHHoi oueHkM paboTa MCMbITYEMON CUCTEMbI CpaBHMBaeTcA ¢ paboOTON 3TanoHHOW CUCTEeMBI
N30MALNM C YCTAHOBNEHHBIMU PaBOYMMU XapaKTepucTUKamu.

2 HopmaTuBHbI€ CCbINKU

[ns npumeHeHus HacTosALero cTaHaapTa Heo6XoAMMEI criedytoLume CCbifoyHbIe A0KYMEHTBI. [ina aatun-
POBaHHbIX CCbISIOK MPUMEHSIIOT TOMbKO YKa3aHHOE U34aHWe CCbISIOYHOro AOKYMeHTa, AN He4aTUpPOBaHHbIX
CChIIOK NMPUMEHSIIOT NocneaHee U3gaHue CCblNOYHOro AoKyMeHTa (BKiovasl BCce ero UsMeHeHusl).

IEC 60028:1925 International standard of resistance for copper (Meab. MexayHapoaHblil cTaHAapT Ha
COMpOTUBIIEHUE)

IEC 60034-1:2010 Rotating electrical machines — Part 1: Rating and performance (MawuuHbl anekrpu-
yeckue Bpaljawwmeca. Yacte 1. HoMUHanbHbIe 3Ha4YeHWA napaMeTpoB WU 3KCMfyaTauUMOHHble XapaKkTe-
PUCTUKK)

IEC 60034-15 Rotating electrical machines — Part 15: Impulse voltage withstand levels of form-wound
stator coils for rotating a.c. machines (MawwuHbl anekTpudeckne spawatwmeca — Yactb 15. MpegenbHole
YPOBHWU UMIMYbCHOrO HaNpshKeHUs 451 BpalLaloLLMXCs MaLuMH NepeMeHHOro Toka ¢ LWabnoHHOW KaTyLUKOW
cratopa)

IEC 60034-18-1:2010 Rotating electrical machines — Part 18-1: Functional evaluation of insulation
systems — General guidelines (MawuHbl anekTpuyeckue Bpallatowmecsa — Yactb 18-1. dyHkUMoHaNbHas
oueHka cuctem usonsauum — ObLme pykoBoasILLME NONOXKEHWS)

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 (Bpawatowmecsa
aneKkTpuyeckMe MawwuHbl. YacTtb 18-32. PyHKUMOHanbHas oueHka cuctemM usonauvu. MeToavkn ucneliraHnin
WwabnoHHbIX 06MoTOoK. OLeHKa 3NeKTPUHECKo CTOMKOCTH)

IEC/TS 60034-27:2006 Rotating electrical machines — Part 27: Off-line partial discharge
measurements on the stator winding insulation of rotating electrical machines (MawuHbl anekTpuyeckue spa-
warowmecs. HYactb 27. UsmepeHust 4aCcTUYHOIo paspsaga Ha U3onsauuMmn CTaTopHON 06MOTKA OTKMIOYEHHBIX OT
CeTU BpaLLaloLLMXCsl 3NeKTPU4ecKnX MatunH)

U3panne opmunansHoe
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IEC 60093:1980 Methods of test for volume resistivity and surface resistivity of solid electrical insulating
materials (MaTepuanbl anekTpousonsuuoHHble TeepAble. MeToabl M3MepeHns yaenbHoro o6bemMHoro 1
MOBEPXHOCTHOrO CONPOTUBIIEHNSA)

IEC/TR 60894:1987 Guide for a test procedure for the measurement of loss tangent of coils and bars for
machine windings (KaTyLku n ctepxHu1 06MOTOK MaLLnH. PyKoBoACcTBO NO NPOBEAEHNIC U3MEPEHWIA TaHreHca
yrrnanoTeps)

3 O6wme TpeboBaHUA

3.1 CeasbcIEC 60034-18-1

CneayeT pykosogcTsoBaTtbes npuHumnamu |IEC 60034-18-1, ecnu pekomeHgauMn gaHHOW YacTu He
yTBepxaaroT obpaTHoe.

3.2 Npouecc TepMOMEXaHUYECKOIO cCTapeHUs

B pesynbTaTe LMKIIOB TEPMOMEXAHUYECKOrO CTapeHUs B cucTeMe U3oNALMM 0BMOTOK MOrYT NMPouUcxo-
AUTb creaytoLlve npoLiecchl Aerpagauuu:

a) paccnoeHue crnoes U3onaLMu;

b) paccnoeHwve cros U3onALUM U NPOBOAHNKA;

C) CTMpaHue BepxHeli NoOBEPXHOCTM U3ONALMUM;

d) Kpyroeble TpelUMHbI U30NALMM (MeXQYy BUTKAMW U3OMALMOHHON NEHThI/NonepevHoe pacTpeckusa-
Hu1e), HanBonee BepOATHbIE Ha NPSAMbIX y4acTKax;

€) MexaHUYecKoe NoBpexaeHne U3oNALUM B pesyrbTaTte AedopmMaLi KOHEYHbIX BUTKOB 0GMOTKU.

3.3 HasHayeHUe meTOoAa UCNBITAHUN

B 3aBMCUMOCTN OT TOTO, UMUTALUS KAKOTo MpoLecca cTapeHus 6yaeT BbibpaHa, MOXHO BOCMONb30BaTbLCA
OOHWUM U3 ABYX OMUCAHHBIX METOA0B UCTIbITaHWUIA.

MeToa ncnbiTaHWii 1, B KOTOPOM UCNbITYEMblE OBMOTKW/CTEPXXHU MOHTUPYIOTCA B Ma3bl MOAENU, UMUTU-
pys YCNOBUS B peanbHOM MallvHe, BKIovas KpenneHus Ha 060mx KoHUuax 06MOTOK/CTEPXKHENA.

MeToa ucnbiTaHWin 2, B KOTOPOM OBMOTKU/CTEPXKHU He 3aKpenneHbl U He UCNbITLIBAT OrpaHNYeHuin B
BMAe MoAenel Nasos 1 KOHLEBbIX KpenneHUn.

MeToa ucnbiTaHuin 1 MOXeT UCNONb30BaTLCA ANA UMUTaLMA BCEX NPOLECCOB CTapEeHWUs!, NePeYUCTIEHHbIX
B 3.2. OT0 Hanbonee MHpOpMaTUBHBIA MeToA ANl MOHUMaHUSI TEPMOMEXaHUYECKON CTOMKOCTU B YCITOBUSIX
aKcnnyaTauun, Tak Kak oH Hanbonee TOYHO UMUTUPYET YCIoBUS, HabnoaaemMble B 0OMOTKaxX MaLLWH B 3KCNITya-
Taumm.

MeToa ncneiTaHnin 2 MoXeT UCNoNb3oBaTLEA ANs UMUTaLMU NpoLeccos cTapeHna 3.2 a) u 3.2 b), korga
KOHCTpYKUUst 0BMOTOK fjonyckaeT oceBoe nepeMelleHMe 0bMoTok/CTepXkHel B nasax.

B obounx meTogax UCMbITaHWA UCMBLITYeMble OObeKkTbl npefaBapUTenbHO MOABEPralTCs KOHTPOIO
KayecTBa U AONOJTHATENbHLIM ANarHoCTUYeCKUM UCTIbITaHusM. B onpeaeneHHble npeanMcaHHble MOMEHTLI BO
BPEMS! U B KOHLIE LMKIOB TEPMUYECKOro CTapeHusl AnarHocTuyeckue UCMbITaHNSt MOryT NPOBOAUTLCS MOBTOP-
HO. OKOHYaTeNbHbLIM UCTIbITaHUEeM Ha paboToCcNocoBHOCTL SIBNSIETCS paspyLaoLlee UCNbITaHKe.

3.4 3TanoHHana cucTema usonsauun

OTarnoHHag cucTemMa U3onALMU AOMKHA UCTILITLIBATLCA MO TAKOMY Xe MeToay UCTIbITaHWM, YTO U UCTbI-
TyeMas cuctema. Cuctema U3oNALMM aTTecTyeTcs AN UCNONb30BaHUA B KayecTBe 3TaNfloHHOW CUCTEeMbI
U30MSILMK, ECTIN OHa NPOAEMOHCTPUPOBana yAoBNeTBOpUTENbHYI0 paboTocnoco6HOCTL 3a Nepuobl COOTBET-
CTBYIOLLIEI NPOACIIKUTENLHOCTM MPU CTaHAAPTHLIX YCIOBUSIX SKCMyaTauuv Ana AaHHOW CUCTEMBI U30MALUN.
3HauyeHuWe AN 3TarcHHON CUCTEMBbI U30MALUU HE AOIKHO OTNIMYATLCS OT 3HAYEHUA ANA UCMLITYEMON CUCTEMBI
nsonsaLum 6oree YeM Ha OfIMH KNacc HarpeBOCTOWKOCTU. Ecnn HeT npeABapuUTenbHOro onbiTa ¢ NOAXoAsLen
3TanoHHOW CUCTEMOM, A0IDKHBI BbITb ONpeaeneHb MakcumarbHble AoNyCTUMbIE U3MEHEHUA B CBOMCTBAX CUC-
TEMbl U30JIALMU, BbI3BAHHLIX TEPMOMEXaHUYECKMM UCTILITAHUEM Ha AOMMOBEYHOCTL. B HEKOTOPLIX Cryyasax
OHM A0IDKHBI BbIThb ONpeaeneHsbl B COrNalleHn Mexay NpoussoauTenemM 1 nonb3osaTtenemM.

4 OnbITHbIE OOpa3LUbl U UCTNIbITYEMbIEe OO BLEKTbI

4.1 KoHcTpykuusa

OnbITHBIN 0BpaseL, AomKeH NPeACTaBNATL COBOIN pearnbHyo KaTyLKY UK CTep>KeHb (CM. pucyHok 1) ana
BpallaioLencsa malwmHbl. OnbiTHLIN 06pasel, A0MKEH UMETb Takyto e hopMy U ANMUHY, KaK KaTyLUKa/CTepXeHb
Ans Ucnonb3oBaHus B peanbHoi MawuHe. OH AomkeH BbITb Mpon3BeaeH NyTeM YCTaHOBKU CUCTEMbI U30NALMN

2
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Ha NPOBOAHUK Takoi e hopMbl U MaTepuasa 1 no Takom Xe TEXHOMOTUM, Kak NpeaycMOTPEeHO Ans pearibHOW
KaTywKu/cTepxHA. CeyeHne NpoBOAHMKA, TOMLLMHA M30MALMKM, 3a30Ppbl U NMoAaBneHUe KOPOHHOMo paspsaa
AONXHBI COBNaaaTh C aHaNOMMUYHLIMU XapakTepUCTUKaMU peasnbHOM KaTyLLKW/CTePXKHA NPpU MakcuMaribHOM
HOMWHArbHOM HanpsbkeHUN ANs UCNbITaHKs.

B mMeToae ucnbiTaHuid 1 UCNbITYyeMbI 06BEKT BKNOHaeT B cebs psa onbITHbIX 06pasyoB (cM. 4.2), ycTa-
HOBSEHHBIX B MOAENMW Na30B U 3aKpPENIIeHHbIX, Kak B peanbHOW MalLUHe.

CTep>kHU 1 KaTyLUKU A0IKHbI 6bITb MOMHOCTHLIO UCNPABHDI, Kak B paboyei MalUMHe.

[nuHa nNpsiMoiA YacTn CTEPXHA

KoHLieBas 4yacTb CTepXHsi

AnuHa nasa

E PacwwupeHxue j

PucyHok 1a — CrepxeHb cTaTtopa

[nvHa npsimoiA YacTn 06GMoTKK

N

| JAnuHa nasa

Paclumpenne

KoHueBast yacTb 06MOTKM

PucyHok 1b — O6mMoTKa cTaTopa

4.2 Konu4yecTBo ONbITHLIX 06pa3LoB

Mpwn KaxxgoM TepMOMEXaHUYEeCKOM UCMbITaHAN AOMKHO UCMbITLIBATLCA HE MeHee NATU CTepXHen unu
Tpex KaTywek. MoTpebyoTes Takke AOMNOMHATENLHBIE KATYLIKW/CTEPXKHN NSt OTCMNEXMBaHUS TeMNepaTyphbl
NMPoOBOAHWKa W NS BbIMNOSHEHWUA paspyLuaoLwmnx UCTbITaHWA Ha 3TanoHHOM (He yyacTBOBaBLUEM B LiMKNax)
KOMMNeKTe KaTyliek/cTepxHen (cm. 5.1, 6.3 1 7.2). Ecnn TemnepaTtypa onpegensietcst no yHKUMOHANbLHOW
XapaKkTepucTuke o6MOTKU, TO AaHHbIE AOMONHUTESbHBIE KAaTYLLKWA/CTepKHN MOTYT He noTpe6oBaThbCs.

5 Luknbl HarpeBaHUA N oxnaxaeHus

5.1 TemnepaTypau ANUTeNbHOCTL LUKMOB HarpeBaHUsA U oxnaxaeHus

MoasepraHue cucTeMbl M3CNALMU LIMKITaM TEpMOMEXaHUHYECKON HarpysKu Npu UCTbITaHUAX coBepluaeT-
cA NyTeM nonepemMeHHoro HarpeBaHns 1 OXnaxKaeHUA UCTbITbiIBaeMbIX 06 beKTOB B peaenax (hUKCUPOBaHHbIX
BEPXHUX U HUXHWX TemnepaTypHbIX 3HaYeHUN, PUKCUPYEMBbIX MO U3MEePeHUAM TemnepaTypbl NOBEPXHOCTH
MPOBOAHWUKOB UCMBITYEMbIX OBBEKTOB Ha MPSAMBIX YHaCTKaX W Ha OKOHEYHOCTSX, YTOObl MUHUMWU3UPOBATL
adhdekT nornoLeHus TennoTbl (cm. 6.3 a)n 7.2).

MpeanoYTUTENbHBIN MeToA U3MepeHUin TeMnepaTypbl NPOBOAHMKA 3ako4aeTes B UCNONbL30BaHUN Tep-
monap, TepPMUCTOPOB UM BOMOKOHHO-OMTUYECKNX CEHCOPOB B HEMocpeACTBEHHOM KOHTaKTe C NPOBOAHUKOM.
[ns obecrneyeHUss XOPOLLEro KOHTakTa ¢ NMOBEPXHOCTHIO NPOBOAHUKOB AaTuMK TeMrnepaTypbl AOMKeH GbiTb
YCTaHOBIIEH Ha CTepXeHb 40 U30MSALMN UK YCTaHOBIEH B OTBEPCTUE, MPOCBEPIEHHOE Yepes U3oNAuMIo Ha
OTAeNbHOM KOHTPOSbHOM CTEPXKHE.
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AnbTepHaTUBHLIM METOAOM, MO3BOMAOLMM U3beXaTb YCTAHOBKM AaTyMka HenocpeacTBEHHO Ha Mea-
HbI NPOBOAHUK, ABMSETCA N3MEpPEHUe CONPOTUBNEHUA KaTyLUKu/cTepXkHS. ConpoTuBneHne meam 3aBUCUT OT
TemnepaTypbl B COOTBETCTBUU C COOTHOWeHUAMU B IEC 60028. U3 3HaueHUs CONPOTUBNEHUNA, USMEPEHHOTO
Toraa, Koraa KaTyluka/cTepXeHb UMeeT TeMmnepaTypy BHELLHEN cpefbl, MOXHO onpeaenuTb CPpeaHIo Temne-
paTtypy Meau no cooTHowweHusam us IEC 60028. Heobxoaumo NpousBecTu aTanoHHOe 3MepeHne ConpoTuBne-
HWA Meaun, Koraa KaTylka/cTepXeHb LenMKOM HaxoauTcs Npyu 0AUHaKoBOW, TOMHO U3BECTHON TeMnepaTtype
BHewHen cpeabl Mexay 10 °C n 30 °C. Mpu Harpese coONPOTUBIIEHUE MEAN MOXHO U3MEPUTL NPU NoMOoLLU Najae-
HUA HaNPsKeHUs1 BAOMb KaTYLWKW/CTEPXHNA, ecnn ANa Harpesa UCMOoNb3yeTcs UCTOYHUK NOCTOSIHHOIO TOKa.
Touka nsmepeHust HanpsbKeHUs o0MMKHA HaXoAUTLCA KakK MOXKHO Bivke K rpaHuue U3onsaunm, He BKNYas KoH-
TakTbl, U OOMXKHa Bcerga 6biTb Ha ogHOM MecTe. TemnepaTypa Ha BCeX MOBEPXHOCTAX KaTyLKW/CTepXXHA
[ormkHa bbITb NPpUMEpHO oaMHakoBsa B npeaenax + 10 Knpu 6ecKoHTaKTHOM U3MepeHun, Hanpumep, Tepmorpa-
cbuueckoi kamepoit unu uHgppakpacHbIM NMUPOMeTPOM. OBBIYHO KNEMMbI AOSHKHBI UMETb TENNOU30NALMI0 AN
npeAoTBpaLleHUs NornoLweH!s Tenna.

MpwumeuyaHue— KoadhdmumeHT rapmMOHUK MCTOYHMKA NOCTOSIHHOTO TOKA AOMKEH ObITh HU3KUM AN MUHUMU3a-
LUK BNUSIHWUS UHAYKTMBHOCTM.

Ecnu MmeToa conpoTUBIEHUsI UCNONb3yeTCsl NMPU HarpeBaHU1, OH e MOXeT ObiTb UCNONbL3oBaH Npu
oxnaxaeHun. UsmepeHne AocTaTouHO HeBONbLIOro NOCTOSIHHOMO ToKa AOMKHO 3aTeM UCNONb30BaTbCA ANA
nony4yeHusi bonee HU3KOro TeMnepaTypHOro npeaena ¢ AO0CTaTOYHOW TOYHOCTLIO. [N Havana HOBOro uukna
nocrie AOCTVDKEHUSA HWKHEWN rpaHUUbl TeMmnepaTtypbl Talkke MOXHO MPOU3BECTU U3MepeHne TemnepaTtypbl
noeepxHocTn. Heobxogumo 3apaHee onpefenuTb TemnepaTypy MOBEPXHOCTWU, KOTOpas COOTBETCTBYET
HWKHEN TeMnepaTypHON rpaH1Le Y NPOBOAHNKA NyTEM NPOBEAEHUSA UCTILITAHUA C UCMOMb30BaHUEM U3MEHe-
HWS CONPOTUBIIEHNSA, U3MEPEHHOTO MPY MOMOLLY NPOMYCKaHUsi NOCTOAHHOIO TOKa. ATOT MeTOoA TakoM e, Kak U
«meTog conpotueneHns» B IEC 60034-1. MNoBbilieHne TennonpoBoAHOCTU KOPNYCHOW N30MSLUMU BO BpeMsA
npoLecca cTapeHnsi oXxuaaeTcs, HO OHO IOIMKHO OKasbiBaTh OrpaHUYEHHOE BANSIHNE Ha HUXKHIOK FpaHnLLy Tem-
neparypel.

BepxHwuiA TeMnepaTypHbI Npeden obblMHO AOIPKEH COOTBETCTBOBaTbL TemnepaTtype kracca HarpeBoc-
Tonkoctu (T, ) cuctembl usonauui. OH JokeH KoHTponnpoBaTbed B npegenax + 3 K. Ecnu ana koHTpona
TeMnepaTypbl UCNOMb3YeTC MEeTOA CONPOTUBMEHNA Meaun, TO BepPXHUA npeaen A0SKeH yCTaHaBNUBaTbLCA
Kak (T, —5) °C.Tpn aaHHOM MeToe BepXHWM TemnepaTypHbIv Mpeaen 6yaeTt KOHTPONUPOBAaTLCA B UHTEpBane
+ 5 K. Tak Kak TennonpoBoAHOCTb YacTo U3MEHSIETCA B npoLecce cTapeHusl, HeobxoauMo OTCreXuBaTb
BepxHee 3Ha4yeHne TemnepaTypbl Mean BO BPEMS UCMbITAHUA MO KpallHen Mmepe Ha OAHON KaTyLuKe/cTepKHe.
HwxHas rpaHuLa TeMnepaTypbl 4omkHa BbiTb B MHTepBane Mexay 30 °C 1 50 °C.

Bpemsi kak HarpeBa, Tak 1 oxnaxaeHust AormkHO BblTb Mexay 30 1 60 MUH, Kak Noka3aHo Ha pUCyHKe 2.
UcnbiTyemas cucTeMa U30NSALMU U 3TarnoHHas cuctemMa U3onsaLUmMmn OMKHbI UCMbITEIBATLCS B OHOM U TOM Xe
LMKNe 3a UCKMOYEHNEM TOro, YTO BEpXHUE rpaHuLbl UCNbITaTeNnbLHOW TemnepaTypbl OyayT pasHbiMU, ecnv
Knaccbl HarpeBOCTOMKOCTN 3TUX CUCTEM PasNYHbI.

MpunmevaHusn

1 HekoTopble CUCTEMbI U3ONALMM UMEIOT TEMMEPATYPY Pa3Msr4eHsi Bbllle BEPXHEN FpaHnLbl TeMnepaTtypbl. 31O
MOXET NOBMUSATH Ha pe3ynbTaThbl UCNbITaHWI, 0COBEHHO NPU CPaBHEHUM PE3YIIBTAaTOR C CUCTEMOM N30MNALMU C HU3KOW TEM-
nepaTypon CTEKNOBaHWS.

2 [ns mMawuH ¢ ocobbiMM TEMNEPaTyPHbIMU YCMOBUSIMM 3KCMNyaTauum MOXHO MCNONb30BaTh Gonee KopoTkMe
nepuoabl BpeMeHH.

Ted BepxHuiA TeMnepaTypHbIiA npeaen
y 4
TemMnepaTypa NOBePXHOCTU NPOBOAHUKE
HwxHuii TeMnepatypHbii npegen
30°C—50°C v
Ot 30 go 60 muH OT 30 go 60 MuH

PucyHok 2 — Mpatvk UMKNMYHOCTU HarpeBaHus u oxnaxgeHusi



rOCT IEC 60034-18-34—2014

5.2 KonuvectBo unknos
UcnbiTyeMble 06beKTbl AOMKHBI GbITh NOABEPrHYTHI Kak MMHUMYM 500 TeMnepaTypHbIM LIMKNaMm.

6 MeToa ucnbiTaHMit 1 ANA KaTywek/cTepXXHen B MOAENAX Na3oB

6.1 Mogenb nasa

TepMOMeEXaHNYeCcKoe UCTILITaHWe B COOTBETCTBUM CJaHHLIM METOA0M UCTIbITaHWIA AOTKHO NPOBOAUTLCS
C KaTyLKaMW/CTepXXHAMU B MOZIENSIX Na30B. 3TN Nasbl AOIMKHLI OTBEYaTh creayioLwmm TpeboBaHusIM:

a) rny6uHa moAeneil nasoB U ANUHA BLICTYNAIOLLMX M3 HUX YacTel KaTyllek/CTepXHel omkHa ObITb
TaKOW e, KaK B peasibHbIX MalLUMHaXx (CM. pUCyHok 1);

b) npeanoYTUTENbHBLI CIIOEHBIE MOAENU NA30B, HO anbTepHaTUBHLIE MOAENN, KOTOPbLIE afeKBaTHO Npef-
CTaBNAIOT NOBEPXHOCTb NA30B U MEXaHUYECKUEe XapaKTEPUCTUKMN CNIOEHbIX CepAEHHNKOB TakKe MOTyT UCTOSb-
30BaTbCA.

Hackonbko BO3MOXHO, crieayeT usberarb AecbopMaLim pasmepoB KOHCTPYKLIUK C NasaMu.

MpeanoYTUTENLHO BKMIOYATH B KOHCTPYKLMIO BEHTUNSILIMOHHBIE BO3AYyX0BOAbLI. OHU AOMKHBI ObITh 0AU-
HaKOBbLIMU MO LUIMPUHE U TaK XKe M3HALLMBATLCA NMPYU TPEHUM CKOSLXKEHUS, KaK B peanbHbIX MalUMHaXx;

C) KaTyLKu/CTEep>KHU JOMKHbI ObITb YCTAHOBNEHEI B MOAENSX Na30B Kak U B peanbHOM MaLUvHE, MO CTaH-
OapTHbIM TEXHOMOIMSAM U CO CTaHAAPTHLIMW KOMIMOHEHTaMu npoussBogutens. TonwmHa KMnHbeB U nioGoi
YNNOTHAIOLLEN cCUCTEMbI AOMMKHA ObITb OAMHaKOBa BAONb Beel ock. XKenatenbHo, 4tobbl Mogens 6bina opueH-
TMPOBaHa ropU3OHTalNbHO UMM BEPTUKANbHO B COOTBETCTBUM C NPOeKTOM. Ecnn 311 yenoeus He 6ygyT cobnio-
AeHbl, TO, BO3MOXHO, NPOLIECC CTapEHUs, ONMcaHHbIM B 3.2 ), He ByaeT CbIMUTUPOBaH NPaBUSIbHO.

JononHuTenbHble AeTany MOAENy CMOTPUTE B MPUMEYAHUU K PUCYHKY 3.

MpuMep ceveHUs nasa

Knux

Hanonxurens E\ .
—f | Menbiryembiii obpasel

Mogenk nasa /

KnuH Mogens nasa

WenbiTyembiit oGpasely

OcHoBaHue

Kpennenue koHLia 06MOTKM

MpumeyaHu e — PUCYHOK A€MOHCTPUPYET TOMbLKO OAIMH Na3 C BYMS CTEPXHAMU. [N peanbHOro UCNbiTaHNA
Heobxoaumo Gonbiue na3oBs. Mpu ucnbITaHMU 06MOTOK BaXHO, YTOBBI Na3bl AN kKaxao 06MOTKM UMenu COOTBETCTBYIO-
LMe 3a30pbl M YINOBYIO YCTAHOBKY, YTOOL! BO BpEMA UCMNbITaHUA OOMOTKM He NoABepranucb MexaHU4eckum Harpyakam,
He XapaKTepHbiM AN peanbHOW 3KkcrnyaTtauuu. MoxeT okasaTbcs HeobXoguMbIM BKIIOUYUTL MCEBAO-KATYLIKW ANA
obecneyeHmst Heo6X0AUMOI NNOTHOCTU OOMOTOK B MOAENSAX Na30B.

PucyHok 3 — lNpumep Moaenu nasa ¢ ABYMs CTEPXXHAMMU
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6.2 KpenneHue KOHLOB UCNbLITYeMbIX 06 BEKTOB
KoHLUbI KaTywek/cTepkHen AOMKHBI MO BO3MOXXHOCTU KPenuTLCS, Kak B peanbHO MalluHe.
6.3 MeToabl HarpeBa

MeToa HarpeBa AosKeH BbibupaTbes TakuM obpasoM, YTobbl TemMnepaTypHble rpagueHThl B Nsonauum
KaTYLUKW/CTepXXHS NpU HarpeBaHUA B peanbHOW MaLLWHE Mo BO3MOXHOCTU UMUTUPOBaNUCh U B NPAMONYacTu, u
B KOHUaXx. [ns1 3Toro B MegHbIX NPOBOAHUKAX TeMnepaTtypa JoKHa MMeTb caMble BbiCokWe 3HaveHus. Mpoue-
Aypa HarpeBa AoJPkHa obecneunBaTb paBHYO CKOPOCTb Harpesa Bcex NPOBOAHWUKOB, YTO MOXeET noTpebosaTb
BKMNIOYEHWUSA TENSIOBON 3aLLUUTBI N 6apbepoB, MEHAOLNX TEMMOBLIE MOTOKN.

MoryT ucnonb3oBaTtbcs criejyroLie MeToasbl.

a) HarpeB anekTpnyecknum TOKOM NOCPeACTBOM NPOBOAHMUKOB

B paHHOM meTofde ANg HarpesBaHWsl NPOBOAHUKOB KaTyLUEK/CTePXKHEN MOXeT ucnonb3oBatbea nNubo
nepemMeHHBIN, NGO NOCTOSIHHBIN TOK.

OneKTpruyecKue KOHTaKTbl AOSPKHBI UMEeThb HaaneXalluin pasMmep 1 Tennonsonaunto Ansa Toro, 4tobbl OHN
He MOrnu nornoLaTh TEMSIO UK cTaTb UCTOYHUKaMU Tenna. EcnvucnonbsyeTcs nepeMeHHbIN TOK, TO peKOMeH-
AyeTca pa3MecTUTb KOHTaKT bl MPOBOAHWKOB TaknuM o6pazomM, 4To6bl CyMMa TOKOB BHYTPW KaXXAoh Moaenunasa
6bina mana ana NpeaoTBPaLleHns Nneperpesa MarHUTHLIX KOMIOHEHTOB MOAENN OT MarHUTHLIX NOTepb.

b) BHYTpeHHUI HarpeB XXMAKOCTbIO MU NapoM

Koraa ucnbityemble 06beKThl OTHOCATCSA K TUMNY C HENOCpeACTBEHHBIM BOAAHBLIM UMK ra3oBbIM oxnaxae-
HWeM, HarpeB MOXeT NPOU3BOANUTLCA FOPAYEN XKUOKOCTBIO UK NapoM, KOTOPLIA NponyckaeTcs Yepes nonbie
XWUNbl NPOBOAHMKA UMK OXNaXaatoLWwmne KaHanbl.

c) KombuHauua metonos a)ub)

MeToabl Harpesa a) U b) MOXXHO coveTaTb, 0AHAKO CIIOKHOCTb TAKON KOMBUHaLUM TakoBa, YTO OHa MeHee
XenarternbHa, YeM unu a), unn b) no oTAeNbHOCTU.

MpasunbHas UMUTaLUs TeMnepaTypHOro Lukria TpebyeT, YTobbl N30nsILUs UCTIBITYEMbIX 06 bEKTOR NMe-
na Takyto Xe TeMneparypy NOBEPXHOCTU, Kak B pearibHbIX MallMHaxX, 0co6eHHO B Hayane LuKIia oxnaxaeHus.
OT10 MoxeT noTpeboBaTh 4OMONHUTENLEHOMO HAarpeBaHUs UMK OXIaXaeHUst BHyTPEeHHEH YacTu Moaenu B 3aBu-
CMMOCTU OT ee TeMMepaTypHbIX XapakTepUCTUK.

6.4 MeToAbl oxnaxaeHus

MeTog oxnaxgeHus JomkeH BbIGupaTbes Tak, YTo6 bl UMUTUPOBAaTL TeMMepaTypHbIe rpagueHTbl B U30Ms-
LK1 peanbHOM MaLllnHbI B NpoLiecce oXNaxkaeHus,

MoryT ucnonbsoBaTbCs clliegyrone MeToabl.

a) OxnaxgeHue o6ayBom

Mo aToMy MeToAy NOTOK BO3ayXa NPUHYAUTENbHO HanpaBsnsieTcs Ha MOBEPXHOCTU CTEPXKHER/0OMOTKM No
BCEN MX ANNHE NoA NPAMBIM YoM K NPAMBIM YacTaM. OTOT MeToA MoAXOAUT ANA KaTyLek/cTepXXHEN, KoTopble
B peasnbHON MallHe UMEeLOT BHeLLHee oxNaxaeHue.

b) OxnaxaeHve BHYTpeHHeN YacT MoAenn NPy MOMOLLIM XKUOKOTO XagareHTa

B naHHoM MeToge oxnaxgatoLwas XUAKOCTb NPOXOAUT Yepes KaHanbl BHYTPU MoAenu Ana oxnaxaeHust
NPSIMOro y4acTKa, a KOHLbl OXNaXaaTes NPUHYAUTENBHBIM NOTOKOM BO34yXa, Kak B MeToAe a). AToT MeToa
MOXeT genaTtb NpoLecc oxnaxaeHus ObicTpee, Yem MeTof a). ATOT MeTod Takke NOAXOAWT ANs KaTyluek/
CTEPXKHEW C BHELHMM OXNaXKaeHNeM B peasnbHON MalumnHe.

c) OxnaxageHwe nNpuy noMoLLM BHyTpeHHero xnagareHTa

[aHHbIn MeToa NpUrodeH AnNs KaTyllek/cTepXXHel, KoTopble BHYTPEHHE oxnaxaatoTca nnbo npu noMoLLm
nonbIX XK, NMBo oxnaxaarowx KaHanos BHYTpU NpoBoAHMKa. B 3ToM MeToge XAkl xnagareHT npoxoauT
b0 Yepes nornble Xunbl, NBo Yepes oxnaxaatoLme kaHanbl BHyTpW UCTbITEIBaeMoro o6bvekTa.

7 MeTtoa ucnbiTaHM 2 AN He3aKpenmneHHbIX KaTylwek/cTepxHen

7.1 PacnonoxeHue KaTyllek/cTepXXHel onfa ucnbiTaHusl

KaTywkn/cTep>xHn OOMKHBI BbITb YCTaHOBNEHBI NapannenbHO U Ha paBHOM PacCTOSAHUU Apyr OT Apyra
ans obecneveHnss 0QMHaKOBOro BO3AENCTBUSA TeMnepaTtypbl Ha Bce onbiTHble 06pasubl. OHU AOIDKHBI BbITh
afeKBaTHO 3aKpenieHbl BO nsbexaHune HEHYXXHbIX ME€XaHU4YeCKUX Harpy3oK BO BPpeMA UCNbITaHUA. Cnep,yeT
no3aboTnTLCA 0 TOM, YTOOLI BCE cepAeYHUKN UMEeNN OAMHaKOBYIO TeMMepaTypy, Tak Kak Ha BHELWHUX cepaey-
HWKax MOryT 6bITb 6o5ee BbICOKME TEMMONOTEPMN.

6
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7.2 MeTop HarpeBa

MpumeHsieTca meToA, ONUCaHHBIN B NepedncneHnn a) 6.3. B oTCyTCTBUE KpenneHnn B cepeauHe Moaenn
ANA noaaepkku KaTyLuek/CTepXKHe CoefMHeHUsI Mexay KaTyLLUKaMW/CTEe PXHAMM AOMMKHBI 06nagaTh 4ocTaTou-
HOW FMBKOCTLHIO 1 NErkoCTbHo BO N36eXaHne HEHYXXHbIX MeXaHWYeCKNX Harpy3oK Ha onblTHble 06pasLbl.

7.3 MeToabl oxnaxaeHus
MpumeHsoTCa meToabl, onucaHHble B 6.4 a) 1 6.4 ¢).

8 ATtTecTauMoOHHbIe UCNbITaHUA

8.1 MpenBapuTenbHbIA KOHTPOIbL kKayecTBa

Mepen Hayanom Nepeoro LMKNa TepMoMeEXaHUYECKOre cTapeHnst A0MKHBI ObiTb Npon3BeaeHbl cneayto-
LWue ucnblTaHus. JaHHble UCTIbITaHUA BLINOMHAKTCS A5 TOT0, YTOObI YAOCTOBEPUTLCA B COOTBETCTBUM TEXHU-
YeCcKMM YCIOBUAM MPOU3BOAMTENS BCEX CePAEYHMKOB, UCTIONb3YIOLMXCS ANA LUMKITOB TEPMOMEXaHUYECKUX
ncnbITaHWin. Kputepumn aTTectaumum Ans TMX NepBUYHBIX UCTILITAHUA KOHTPOSS Ka4ecTBa B AaHHOM cTaHAapTe
He NpUBOAATCS.

JaHHble UcnbITaHUsi NPOU3BOAATCA A0 MOMeLLeHUs KaTylek/cTepXkHel B MoAenn NasoB KpenneHust KoH-
LieBbIX YacTei Unu npeaBapuTenbHO ANA He3aKpernmeHHbIX KaTyluek/cTepkHen. PekoMeHaoBaHHbIA Npeasa-
pUTernbHbIA KOHTPOb KavecTBa:

a) BHEeLLHWI OCMOTP UCTbITbIBAEMbIX 06 BLEKTOB;

b) MamepeHMe NOBEPXHOCTHOrO CONMPOTUBIIEHUSI NPOBOASILLIMX MOBEPXHOCTEN B NA3OBOK YacTu KaTyLl-
Kun/cTepxHA. QNS OaHHOrO M3MepeHust crieyeT UCMoNb3oBaTh ABa KOMbLUEBLIX NPOBOAALUMX 3MeKTpoaa,
pasgeneHHble 3adaHHbIM paccTosiHueM B npegenax ot 0,1 a0 1 M (cm. IEC 60093);

C) LMpUHa U rnybuHa n3amepeHuid B HECKOMbKUX MeCcTax Ha NPsSIMBIX y4acTkax, Ha nepexoae K KOHLeBbIM
y4acTkaM 1 Ha KOHL,EBbIX y4acTKaxX UCNblTYyeMbIX 06eKTOB € TOUHOCTLIO £ 0,03 MM.

MecTa n3mepeHuin JOMKHBI BbiTb XOPOLLO 3aMeTHBI, YTOBbI U3MEepPEHNs MOXHO BbINO NOBTOPUTL NMocne
LMKna Tam xe;

d) ucnblTaHWe Ha npegensHble YPOBHU HaNPsKeHUs Mo 06bi4HBIM habpuyHBIM MeToaaMm;

e) Bcny4Yyae MHOTOBUTKOBBIX KAaTYLLIEK — UCTILITAHUA UMMYbCHBIM HaNpPsKeHNEeM U UCTIbITAHWE BbICOKO-
YacTOTHbIM HanpshxeHueM Mexay Butkamu (cm. [IEC 60034-15).

8.2 MpepnaraeMble AUAarHoCTUYeCKUe UCTbITAHUSA OTAENbHBIX KaTyllek/cTepXHen

OxupaeTcs, UTO TepMoMexaHudeckoe cTapeHue byaeT BNUSATL Ha U30NALMIO, Kak ykasaHo B 3.2. uar-
HOCTUYECKNEe UCTIbITaHNsA MOTYT MPOBOANTLCA AN TOro, YTO6bI MOMOYb NMOSb30BaTENo oNpeaenuTb AOMUHUPY-
OLWUA NpoLece cTapeHust U NofnydnTb ceedeHust o6 ncnbITyemol cucteme mMsonaumm. CnnMcok ncnbiTaHui
B JaHHOM pasgerne sIBNsAeTCA pekoMeHAauuen Hanbonee pacnpocTpaHeHHbIX UCNbITaHWA, KOTOPblE MOTYT
npedocTaBuTb MHOpMaLMio 0 Npoueccax ctapeHns. Kputepun attectauum Anst STUX NEPBUHHBIX UCMbITAHWIA
KOHTPOMA Ka4ecTBa B AaHHOM CTaHaapTe He NPpUBOASTCS.

AN AaHHbIX NCMbITAHUIA KaTYLLIKW/ CTEePXKHU AOMKHBI 0CTaBaTbCs B MOAENSAX Na30B, Kak BO BpeMs Lukna.
[ns HesakpenneHHbIX KaTyLlek/cTepXHe R, ecnn X NoTpebyeTcs NepeMeLlaTs, TO 3TO CreayeT genath ¢ CooT-
BETCTBYIOLLE akKypaTHOCTbIO BO M3bexaHue pacTpecknaHus U3onsLum u, TemMm caMmbiM, BIUSIHARA Ha pesyrib-
TaTbl. PekoMeHayeTCcs NPOBOAUTL 3TWU UCTLITAHUA Kak MUHMMYM OO W Mocne Luukia TepMOMEXaHUYeckoro
cTapeHus.

a) WcnbiTaHne Ha TaHreHe yrna AnanekT puiecknx notepb

B 4aHHOM UCMBITaHWU TaHreHc yrna AN3nNeKkTpu4ecknx noTepb N3MepseTcst Kak MUHUMYM NpuU 3Hade-
Husix 0,2U,, 0,6U,, 0,8Uy n Uy, rae U, — HomuHansHoe HanpsbkeHue (MexaydasHoe) KaTyllek/cTepxHel
(cm. IEC 60894).

b) WcnblTaHne Ha YacTUYHBIN paspsag

B gaHHOM UcnblTaHUM onpeaenaTca HavanbHoe U KOHeYHoe HanpsXkeHne 4ns YacTUYHbIX paspsaaos, a
Takke akTUBHOCTb YacTU4HoOro paspsaa ao Uy, (cm. IEC/TS 60034-27).

c) WsmepeHune onunHel nsonsuun

B AaHHOM vcnbITaHUM M3MepsieTcs AnvHa U3oMALUM MexXay ABYMS (DUKCUPOBaHHBIMKA TOYKaMu Ha ee
noBepxHOCTU. Bee 3T naMepeHus 4OMmKHbI MPOBOAUTLCA NMPY OAUHAKOBOW TemnepaType, XenaTenbHo npu
HU3KOW TemnepaTtype Luukna. Takke U3MeHeHne AfvHbBI MOXHO paccyMTaTb M3 OTHOCUTENbHOrO CMeLleHus
MOBEPXHOCTN U3OMALMM MO OTHOLLEHUIO K BHYTPEHHEN YacTn Modenu, eCNv oHa ecTb. [0CTOSHHbIE M3MEHEHMUS
ANVHBI N30MALMMN YKa3blBaOT Ha HaYasno MexaHU4eckoro paspyLueHns N3onsaLmn.
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d) BHewwHuin ocmoTp

Mpu HanUuMM y Moaenu BHYTPEHHEeN YacTh BO3MOXHOCTb BHELUHEro OCMOTPa U30NALMK Ha NPsSMbIX
yyacTkax UCrbITyeMbIX 06beKToB ByaeT orpaHnyeHa, XoTa HekoTopble HabnogeHna B obnactn npumeHeHUa
BO3MOXHbI. Bonee NonHbIl BHELLHWIA OCMOTP BO3MOXeH A1151 T060BbIX 06MOTOK, Hanpumep Ans obHapyxeHus
NPU3HAKOB OTHOCUTESLHOMO CMELLeHUSI UK U3HOCa U30TSILUNA.

e) lNpoBepka nocTyknsaHnem

MpoBepka NOCTYKMBaHUEM, XOTS U BeCbMa CyObeKTUBHasi, MOXET BbIsIBUTb (hakT paccnoeHus. flaHHoe
UcnblTaHUe MOXET NPOBOANTLCS TOMLKO HA He3akpenneHHbIX KaTyLIKax/CTepXKHAX.

f) N3amepeH1e NOBEPXHOCTHOrO CONPOTUBMNEHUSI MPOBOASILLIMX MOBEPXHOCTEN

HaHHoe ucnbiTaHMe NpoBoaUTCS B COOTBETCTBUM € 8.1 b) Npy UCnonb30BaHUU TOrO Ke MeCTONOSOXEHUS.
OHO MOXET NPOBOANTLCA TOSLKO Ha He3aKpeneHHbIX KaTyLUKax/CTepXKHSX.

g) WMamepeHne LWumpuHbl U rybuHBI

HaHHoe UcnbiTaHne NPOBOAUTCS B COOTBETCTBUM € 8.1 €) MPU UCNONb30BaHUA TOTO XKe MeCTONOMOXEHUS.
OHO MOXET NPOBOANTLCA TOSLKO Ha He3aKperneHHbIX KaTyLUKax/CTepXKHSIX.

h) U3amepeHne conpoTUBNEHUS U30MSALIMU MEXAY KaTYLUKOW/CTEpKHEM U 3eMIiel

ConpoTuBneHue U3oNsauUM Mexay KaTyLKOW/CTepXXHeM U 3eMneid JOIPKHO U3MepsiTbCA Npu nogade
NOCTOSIHHOMO HanpsbkeHUA BenuirMHoin 2500 B unu 5000 B no HeobxoaumocTu. ConpoTuBneHue Yepes 1 MUH
10 muH crienyeT 3achmkcupoBath. M3-3a CBEPXBbLICOKOTO COMPOTUBIIEHUSI U30TTISILIMM CTAHAAPTHOMO cepAeqHuKa
3HayeHUe MOXeT okas3aTbCAa 3a npeaenamMu LKanbl MeraommeTpa. Huskoe sHaueHWe MOXeT yKasblBaTb Ha
nosiBNeHue TpelUmHbI B U30NALUN.

i) Odpyrvue ucnbitaHua

B ocobbIx criydanx MoXeT oKkasaTbCsl KenaTesibHbIM OLIeHUTb crieumnduyeckuin 0Tkas MexaHu3ma, Hanpu-
Mep NPOYHOCTL 06Pa3LIOB U3ONSALUA Ha pa3pbiB UM U3TMG.

8.3 PekomeHayemasn yacTtoTa AUarHoCTUYECKUX UCTILITAHUNA

MoMUMOo NCNbITaHWIA A0 U NOCHIe LUKIOB Ha onpeAeneHHbIX ero cTagusix MoryT NnpoBOAUTbLCA AUaArHOCTK-
yeckne ucneiTaHus. MpuemMnemMoi YyacToTON Takux UCMbITAaHWA SABMSIETCSl UX NpoBefdeHue Nochne LMKIIOoB
NeNe 10, 50, 100 n 250. Ecnn ncnbitaHne HacuutbiBaeT 6onee 500 uuknoB, AanbHelluMe AarHoctTuveckue
ncnblTaHMA pekoMmeHayeTcsl NpoBoAuTb Aanee nocne 500 LMKNOoB, a 3aTeM € LWaroM, KpaTHbIM 3TOMY YACTTY.

8.4 Kputepuu atrectayuu

Kputepun atTectaumMm B HacTOALEM CTaHAapTe OCHOBaHblI HA CpaBHEHUWU BPEeMeHU 0 OTKasa Mexay
3TanoHHOM U UCMLITYEMON CUCTeMaMKN N30AALMN NPU AONTOBPEMEHHOW Nogade paspyLuaoLwero HanpsbkeHUst
NPOMBbILLIEHHOW YacToThl. [loNroBpeMeHHoe UCNbITaHNe UCNONb3yeTCA ANA akTUBaLUKU NpoLuecca 3po3vu Noa
OeACTBMeM yacTuiHoro paspsiga. flaHHoe paspylwarwee UcnbiTaHne AOMKHO NPOBOAUTLCS MOCTE LIMKIIOB
TepMOMEXaHUYECKON Harpy3ky U nocne AoNoHUTENbHBIX ANarHOCTUYECKUX UCNbITAHUA.

He3sakpenneHHble KaTyLIKW/CTEPXXHN B MOAENAX NA30B He AOMKHLI OCBOBOXAATLCA OT CBOEMW UCMbITa-
TenbHON (PYHKLIMM, 3aKIloHaloLLEeNCa B OLEHKe cpoka 3KCnnyaTauuMu B 3aBUCUMOCTU OT HamnpsbKeHus1, ecriv
TOMbKO NOSb30BaTe b HE YBEPEH, YTO UX U3BMeYeHne He NoBpeanT nsonauno. CpasHeHWe Mexay UcnbiTye-
MO 1 3TaNOHHOW cUcTeMaMm A0ONYCKaeTCA TOMNbKO B TOM cCliydae, eCnu MeToAbl HarpeBaHuUst U OXNaXkaeHust
oAuHaKoBbI 41151 06enx cucTeM U ecnn MeToa nsMepeHUa TemnepaTtypbl NPU cpaBHEeHUU Takke oanHakoB. Han-
pumep, ecnu aTanoHHasi cuctema ¢ fnonbiIM NPOBOAHUKOM oXnaXaanack BHYTPEHHUM XXUAKAM XnaaareHToM
(MeToga 6.4 c)), ucnbiTyeMas cucTema He MoXeT GbiTb aTTeCTOBaHa Mo HAaCcToAWEeMY CTaHAapTyY, ecrnv cepaey-
HUK NGO KaTyllka CKOHCTPYMPOBaHbI HE U3 MONbIX NPOBOAHUKOB, TaK KaK TakoW e MeToA OXN1aXaeHus He
MoXeT 6bITb NpUMeHeH. Ecnn aTanoHHas cuctema ucnbiTbiBanach NyTemM NPoCcBepnnMBaHUsa OTBEPCTUS B U30-
NALUW ANA YCTaHOBKU TeMMepaTypHOro AaTtynka AN KOHTPONA TeMnepaTypHOro Unkna, To MeTo conpotusne-
HWA HENb3sl TPUMEHUTL K UCIBITYEMOWN CUCTEME.

OueHka cpoka aKcnyaTauun B 3aBUCMMOCTU OT HaNPsbKeHUs MOXeT BbITb NPON3BeAeHa Kak npu Temre-
paTtype BHelUHel cpeabl, Tak v npu nto6oi apyro Temnepatype, Hanpumep Npu paboyeit. CpaBHeHME UCTIBITY-
€MOMI U 3TaNOHHOW CUCTEM A0NYCKaeTCsl TONBbKO B TOM Cllydae, ecriv 3Ha4yeHUA UcnblTaTeNbHON TeMneparypbl
Aans obeux cuctemM HaxoasTCsl B OQHOM UHTepBane.

CpaBHeHuWe UCNbITYeMON U 3TaNoHHOW CUCTEM AoNycKaeTcs TONbKO B TOM Clyyae, eCnu nocnegosaTtenb-
HOCTb MofjaBaeMbIX HaNpPsHKeHUn oguHakoBa ansa obeunx cuctem. MNMocnegoBaTenbHOCTL NOAaBaeMbIX Hanpsi-
XeHUn onpeaensieTcsl YpOBHAMU HaNPSXEHUA, ANUTENbHOCTLIO MoAaqYM HanpPsHKeHUs1 KaXAoro YPoBHA U UX
ouvepeaHocTbio. Kak ykasaHo B IEC 60034-18-32, ypoBHeM HanpsbKeHUs! SIBMSIETCS OTHOLLEHWe MeXAy Hanpst-
XeHUeM Ha 3a3eMNeHnn U HOMUHaNbHBIM HaNPsXXeHneMm.
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PasHuua B HOMUHaNbHOM Hanpsi>eHUU 3TanoHHOM U NCMBITYEMOW CUCTEM OIPKHA COOTBETCTBOBATL TEX-
Huveckum ycrioBuam IEC 60034-18-32.

WcnbiTyemasa cuctema aTTecTyeTCsi B COOTBETCTBUWM € TpeboBaHMAMU K MeTody KpaTKOW OLEeHKM B
IEC 60034-18-32. MeToa B IEC 60034-18-32 cpaBHunBaeT 90 %-Hble fOBEpUTENBHBIE MHTEPBAbLI BpEMEHU A0
oTKasa. ToukM oTKasa AoKHbI AOCTUYb HEe MeHee NATU OMbITHLIX 06pa3LoB. B 06MoTKax npu oTkase 0aHON CTO-
POHbI MOXHO UCMOMb30BaTL BTOPYIO, ECMNIN 0TKasasLuasi CTOPOoHa He 3a3eMreHa.

HacToawuin cTaHaapT He 3agaeT onpedesieHHyo NocneaoBaTelbHOCTb HAaNPsPKEeHUA, OAHaKo aTa nocrie-
AoBaTeNlbHOCTb AO/KHA YAOBNETBOPATL TPEM YCIIOBUSIM:

- MUHUManbHBIA ypOBeHb HanpsxeHusa 2Uy,

- A7 NOLLAroBoro yBeiMueHns HarnpskeHus, MmakcumarbHoe npupatleHue HanpskeHns 0,1U,y ¢ nHTep-
Banom MUHUMYM 10 4 MeXay KaXabIM LWarom, unu, Ansi Bo3pacTaHus MMNYSIbCHOrC HanpsiKeHusl, CKOPOCTb
0,01Uy Bvac,

- 63 % KBaHTUNA BpeMeHW 4o oTKasa npu bonee yem 100 4 Ans 3TanNOHHOM CUCTEMBI C UCMONb30BAHUEM
136paHHoN NocneaoBaTENbLHOCTN YPOBHEN HANPSKEHUS.

OxunpaeTcs, 4To TUNMUYHAA cUCTeMa nsonsauMm 6yaeT BelaepknsaTtb 6onee yem 250 4 npu Harpyske 4o
2,5U,,.

MaTepuan, perynupyolinin Harpysky, MoxeT ObiTb MOBPEXAeH B XOAe UCMbITaHWA Ha OLEHKY CpoKa
aKcnnyaTaunm B 3aBUCUMOCTU OT HanpsbkeHus. [lonyckaroTcest nobble 4eNCTBUSA, HanpaBneHHble Ha NpeJoT-
BpallleHne unu KoMneHcauuo aerpagauum atoro matepuana. VckpeHne Ha NoBepxHOCTU NOBOBLIX YacTen
0BMOTKM He cumTaeTcs Npoboem U3oNSALMN, Tak Kak UCMbITaHUE Ha 3NEKTPUYECKYHO CTOMKOCTb HanpaBfieHo Ha
NPOBepKY KOPMYCHON N30MSALUN, a He CUCTEMY perynnpoBaHns Harpyskn. B COMHUTENbHBIX Criydasx AOMKHO
NPOBOAUTLCS USMEPEHUE COMPOTUBINEHUS U30NSLIMM B COOTBETCTBUM C NepeyuncrneHnem h) 8.2 anst obHapyxe-
Husi peanbHoro Npo6os (cMm. IEC 60034-18-32, nyHkT 6, ans 6onee noapobHoi nHdopmaLmm).

HcnbiTaHne Ha oLeHKY cpoka aKcnnyaTauuni B 3aBUCUMOCTU OT HarnpsiXeHUs epeMeHHOoro Toka Takke
criegyeT NPOBOAUTL Ha KOMMEKTe KaTyllek/CTepXXHel, He NoABepraBLUNXCS LLUKIUYECKUM UCTIBITaHUSAM, ANs
OLeHKM BO34eNCTBUS MOCNefHUX.

PekomeHayeTcsi BHELWHWUIA OCMOTpP MecTa Npobos nocrne paspesa usonsauum ana naeHtudukalum gomm-
HMpyloLLero npoLecca cTapeHus.

9 AHanus u peructpauus

Mpu cocTaBneHnn oTyeTa MomnesHo 3aMKCUPoBaTh BCe COOTBETCTBYIOWME AeTann UCIbLITaHUA, BKNIO-
Yyas HasBaHHbIe B HUXKECNeyolLeM Crucke:

- MpU4MHBI BLIBopa MeToaa UCTILITAHWUI M3 3TOMO PYKOBOACTBA;

- onucaHue UCTILITYEMOI CUCTEMBI M3OTISILIMK (3TarNoHHOW U UCTILITYEMON CUCTEM);

- KOHCTPYKLMSA UCTILITYeMbIX 06 bEKTOB;

- KOHCTPYKLMS BHYTPEHHEN YacT! MOENU U KOHLIEBLIX KPETIeHUIA, €CAN OHW BKIOYEHBI B UCTIbITAHUE;

- KOMUYECTBO UCTILITYeMbIX 0B LEKTOB, KOTOpPOE BbINGC UCMOMNbL3OBAaHO;

- MakcuMmarbHOe U MUHUMAarbHOE 3HAYeHUs TemnepaTypbl U ANUTENbHOCTb LMKIOB HarpesaHus u
oxnaxaeHus;

KOMNYECTBO LIMKNOB CTApEeHUs!, UCMOMNb30BaHHLIX B JaHHOM UCTILITaHWK;

pesynbTaTbl NpeABapuTENbHOro KOHTPONS KayecTBa U AUarHoCTUYECKNX UCTIbITaHNIA;

pesynbTaTbl AUarHoCTUYECKUX UCTILITAHWIA BO BPEMS! LIUKIIOB;

onucaHue MeToAoB, UCNONb3YEMBbIX B UCTILITAHUAX AN1S OLEHKU CPOKa 9KCMyaTauum B 3aBUCUMOCTU OT
HanpsXKeHUs;

- peaynbTaTbl OKOHYaTENbHBLIX AMarHOCTUYECKUX UCTIbITaHUI Ha paBoTOCNOCOBHOCTL;

- onucaHne MeToAoB CTaTUCTUUECKOro aHanMaa  ux pesynbTarhl.

AHanus npeanonaraemblX AUarHOCTUYECKUX WUCMBITAHUIA COCTOUT B CPABHEHWUU MeXay 3TanoHHON U
UCMBbITYEMOW cUCTeMaMu U30MALMM HAa OCHOBE M3MEPEHUIA, POBEAEHHBIX BO BPEMSA U Nocrie LMKNoB. CpaBHe-
H1e AOMKHO 6a3npoBaTbCA HA USMEHEHWUN B CAMUX IMArHOCTMUECKUX U3MEPeHUAX, a Taloke Ha pesynbTaTax
(hb1HanNLHOro paspylualoLLEero UCNbITaHNA. B 4acTHOCTM, cpaBHEHUE MOXHO MPOBOAUTL Ha HIDKeCNeayLwen
OCHoBe:

- M3MeHeHVe BO BpeMsA LMKIOB TaHreHca yria AUsNeKTPUHEcKUX noTepb, M3MepeHHOoro Mexay MUHU-
MarbHbIM U MaKCUMarbHbLIM 3HaYeHUAMUN UCTIBITaTEeNIbHOTO HAaNPSKEHUS;
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N3MeHeHne 4aCTn4HOoro paspsdaga HavaribHOro h KOHe4YHoro HanpsaXXeHnsa BO BpeMs LMKIOB;
N3MeHeHne akTMBHOCTU YaCTUYHOI O paspsaga npn UN BO BpeM4 LUKIIOB;

N3MEHEHNA B USBMEePEeHNAX LUMPUHBI FJ'Iy6I/IHbI BO BpEeMA LMKNOB;

NOCTOAHHOE N3MEeHeHWe ANMnHbI N30JTALNN BO BpeEMSA LIUKITOB;

N3MeHeHKne ConpoTUBIIEHUA NOBEPXHOCTU NPOBOAALLINX I'IOBerHOCTeVI;

BAOUMbBIE NPU3HAKN N3HOCAa Ha NPpAMbIX yHaCTKax (ecnm B UCNbITaHN NCNOJIb30OBaniacb MOA4erlb FIa3OB);
BMAMMbIE NMPU3HaKN TpelWH Ha NOBEPXHOCTU N30ALINNA;

BMAMMBIE NPpU3HaKK gerpagaun npm (*)VIHaJ'IbHOM cevyeHunn nsondauumn.

B npotecce cpaBHeHUs UCMLITYEMON 1 3TarNoHHOW CUCTEM U3ONALMK criedyeT npuaasaTte camoe 605b-
LLIOe 3HaYeHVe N3MEePEeHNAM, OTHOCALLIMMCS K UCMOTMb3yeMOoMYy MpoLieccy ctapeHus (cm. 3.2).
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Mpunoxenne OA
(cnpaBouHoe)

CBefeHUn o cCOOTBETCTBUU MeXrocyaapcrBeHHbIX CTaHOapTOB
CCbINOYHbIM MeXXAyHapoAHbIM CTaHAapTaM

Tab6bnwuuya A1

anekTpu4eckne MawmHel. Hactb 18-32. dyHkum-
oHarnbHas oLeHka cucTeM naonsauumn, Metogukm
McnbiTaHU  WabnoHHblX 06moTOK. OueHka
3NEKTPNHECKON CTONKOCTU

O6o3HavYeHne N HAMMEHOBaHKUE CCbINIOYHOTO CreneHb O6o3HaueHne n HaumeHoBaHue cooTeeTCTBYIOWErO
MexayHapoaHoro craHgapra COOTBETCTBUSA MEXrocyjapCTBEHHOroO cTaHpapTa

IEC 60028:1925 Mepgb. MexayHapogHbiii — *
CTaHgapT Ha CONPOTUBIEHNE

IEC 60034-1:2010 MawwmHbl anekTpuyec- IDT FOCT IEC 60034-1—2014 MawuHbl anekTpu-
kue Bpawatowmecs. Yacte 1. HomuHanbHble yeckne Bpawatowmecs. Yactb 1. HomuHanbHble
3HaA4YeHUs1 MapameTpoB U 3KCIUTyaTauMOHHbIE 3HaYeHUs1 NAapamMeTPOB U 3KCMITyaTaUNOHHbIE XapaK-
XapaKTepUCTUKU TEPUCTUKN

IEC 60034-15 MawwuHbl anekTpuyeckue IDT FOCT IEC 60034-15—2014 MawmuHbl anekTpu-
Bpawatmwmecs —Yacte  15.  [pegenpHole yeckne Bpawatwwumecs. Yacte 15. [NpeaenvHble
YPOBHM UMMYMNBCHOTO HanNpsKeHUs ansi Bpalua- YPOBH/W MMMYNbCHOTO HamnpspKeHWs1 Ans Bpawato-
IOLLMXCA MaLUVIH MEPEMEHHOro ToKa ¢ Wwabnox- LMXCSl MALUMH NEPEMEHHOIO TOKa C WabnoHHoOW Ka-
HOW KaTyLLKOW cTaropa TYLLUKOW cTaTtopa

IEC 60034-18-1:2010 MawwuHbl 3neKkTpu- IDT FOCT IEC 60034-18-1—2014 MawwvHbl 3nekT-
yYeckue Bpawawwmecs — HYacts 18-1. dyHkup- pudeckue Bpawawwmecs. Yacte 18-1. OueHka
OHarbHas oueHka cucTem nsonsumm — Obwue byHKUMOHAMBHBIX MOKasaTenen CUCTEM M30NSLUN.
pyKoBoAsLLME NONOXEHNS O6wwme TpeboBaHus

IEC 60034-18-32:2010 Bpawatowwmecs IDT FOCT IEC 60034-18-32—2014 Bpawatowuecs

anekTpudeckne mawwuHbl. Yacte 18-32. OueHka
(bYHKUMOHAIBbHLIX NOKa3aTenen cUcTem MU3onsauun.
MeToabl wvcnbiTaHu ansa  WwWabnoHHbIX OBMOTOK.
OueHKa 3NeKkTpUYeCKON CTOMKOCTH

IEC/TS 60034-27:2006 MawwuHbl anekTpu-
yeckne Bpawawwmecs. Yactb 27. MamepeHus
4acTWYHOIO paspsiga Ha W30NAUMM CTaTOPHOWM
0GMOTKM OTKITHOHMEHHbIX OT CETU BpaLLaroLLmUXCs
ANEKTPUUECKUX MaLLUH

*

IEC 60093:1980 Matepmanbl aneKkTpounso-
NsIUMOHHbIE TBepable. MeToabl M3amepeHws
yaensHoro o6beMHOro M MNOBEPXHOCTHOMO CO-
NPOTUBNEHUSA

IEC/TR 60894:1987 KaTywkn n CTepxHu
0OMOTOK MaLLVH. PyKOBOACTBO MO NPOBEAEHMIO
M3MEpPEHWI TaHreHca yrna noTepb

BETCTBUA CTaHAapPTOB:
- IDT — ngeHTU4YHbIE CTaHaapThbI.

* COOTBETCTBYIOLLMIN MEXIOCYAapPCTBEHHbIM CTaHAapT oTcyTCTBYET. [10 ero yTBepXaeHnsi peKoMeHayeTcs Ncnonb-
30BaTb NepPeBOo/ Ha PYCCKMI A3bIK JAHHOIO MEXAyHapoaHoro ctanaapTa. Nepeso AaHHOro MexayHapoaHoro craHaap-
Ta Haxogutces B PegepanbHoM MHOPMaUMOHHOM hoHAE TEXHUYECKUX PErnaMeHToB U CTaHAapPTOB.

MpumedaHue—B HacTosAwen Tabnnue UCNOMbL3OBAHO Criedylollee YCNOBHOE 0603HaYeHNe CTENeHn cooT-
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YK 621.313:006.354 MKC 29.160 IDT

KritoueBkle criosa: Bpauwarwmneca anekTpnuieckme MallnHbl, d)yHKLI,I/IOHaJ'IbeIe nokazarenu, cunctemMma mnsona-
unn, wabnoHHas 06MOoTKa, TepMOMeXaHN4eCKan CTONKOCTb
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