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M E X T OCVYAAPCTBETUHHUB 1 C TAHAAPT

KOHOEHCATOPbBI CUNOBbIE 3JIEKTPOHHbIE

Capacitors for power electronics

Dara BBepeHuna — 2015—01—01

1 ObnacTb NnpuMeHeHunA

Hacroawumii ctaHaapT npUMEHUM K CUCTEMaM C KOHAEHCATOpaMu CUNOBLIMU 3NEKTPOHHbLIMM.

Pabouas 4yactota cuctem, B KOTOPbIX MCMOSNb30BaHbI TakUue KOHAEHCATOPbl COCTaBNsAeT 0ObIYHO A0 15
kU, B TO BpEMSA KaK 4acTOThbl MynbCcaLUuu MOTYT NPEBbILLATL PAb0uyI0 4acToTy OT NATU A0 AECATH pas.

CrtaHpapT pasnuyaeT KOHAEHCaTOPbl MEPEMEHHOTO TOKA U MOCTOSIHHOTO TOKA, KOTOpbIE CYMTAIOTCA
KOMMOHEHTaMMW NPU YCTAHOBKE B KOXYX.

Hacroawmin  cTtaHpgapT OxBaTbiBae€T OFPOMHbLIA  AManasoH TExXHONOrui KOHAEHCAaTopoB  Ans
6eCYMCNEeHHOro KOMMYecTBa NPUMEHEHMI: Hanpumep, AN 3awWmuTbl OT NEepeHanpspkeHus, unbTpauum
NMOCTOSIHHOTO TOKa U MEPEMEHHOro TOKa, MepekmnoYalomx KOHTYpOB, cOepexxeHusi SHeprun MOCTOSHHOIo
TOKa, BCnomMoraTtenbHbIX MUHBEPTOPOB U T. M.

M3 HacToALwero craHaapTa UCKIOYEHbI:

- KOHZEHCATOpPbl AN WHAYKUMOHHBIX HarpeBaTernbHbIX YCTAHOBOK, paboTalolme Ha 4acToTax Mexay
401 24 000 'y (cm. IEC 60110-1 n IEC 60110-2);

- KOHAEHCAaTOPbl ANA NPUMEHEHNUS B ABUraTensax U aHanorm4vHbix ycrpoucreax (cm. IEC 60252-1 u IEC
60252 -2);

- KOHAEHCaTOpbl, UCMOSIb3yeMbIE B KOHTYypax Ans OnokMposku OAHOW unu Gonee rapMoHUK B
3HEPreTUYECKNX CucTemMax;

- Manbleé KOHAEHCATOPbl NEPEMEHHOrO TOKa, UCMONb3yeMble ANA (PNyopPEeCUEHTHbIX U ra3opaspsaaHbIX
namnax (cm. IEC 61048 u IEC 61049);

- KOHAEHcaTOopbl ANA nogasneHus paguonomex (cm. IEC 60384-14);

- LUYHTMPYIOLLME KOHZEHCATOPbl ANA SHEPreTUYEeCKUX CUCTEM MEPEMEHHOr0 TOKA ¢ HOMMHAMNbHBLIM
HanpsbxkeHuem cabiwe 1000 B (cm. IEC 60871-1 u IEC 60871-2);

- KOHAEHCATOPbl LUYHTUPYIOLIME CaMOBOCCTAHABMMBAIOLUECA [ANSi  OHEPreTUHecKux CUCTEM
nepemMeHHOro Toka ¢ HOMUHanNbHbIM HanpsxeHnem He 6onee 1000 B (cm. IEC 60831-1 u IEC 60831-2);

- KOHOEHCaTOpbl LUYHTUPYIOLLME HE CaMOBOCCTaHaBMMBAIOLLMECS ANSA SHEPreTU4eCcKuX CUCTEM
NepPeMEHHOro ToKa C HOMUHarbHbLIM HanpskeHneM He Gonee 1000 B (cm. IEC 60931-1 n IEC 60931-2);

- 9NEKTPOHHbIE KOHAEHCAaTOPbI, HE NCNONb3yEMble B SHEPIeTUYECKUX CUCTEMAX,;

- NocneaoBaTeribHble KOHAEHCaTOPbI AN SHepreTuyeckux cucrem (cMm. IEC 60143);

- pasgenuTenbHble KOHOAEHCaTopPbl U KOHAEHcaTopHble AenuTtenu (cm. IEC 60358);

- KOHAEHCcaTopPbl ANA MUKPOBOSHOBbLIX neyeit (cm. IEC 61270-1);

- KOHAEHcaTOopPbI AMNA XKenNe3HOA0POXKHbLIX yCTaHOBOK (CM. IEC 61881).

Mpumepbl npUMeHeHUA npueeaeHbl B 9.1.

2 HopmaTuBHbIE CCbUTKU

CrefyloLme CCbINOYHbIE JOKYMEHTbI 00s3aTenbHbl AN NPUMEHEHWSt B HACTOSILIEM JOKyMeHTe. B
criyyae [aTUPOBAHHbLIX CCbISIOK MPUMEHSIIOT TOMbKO LMTUPOBaHHbIE u3aaHus. lpu HeaaTUpOBaHHLIX
CCbINIKaX UCMONb3YIOT NOCNEAHEE U3AaHUE CCbITOYHOTO JOKYMEHTA (BKIIOYAs BCE M3MEHEHMS).

B HacToslLLEM CTaHZapTe UCMOMNb30BaHbl CChINkM HA CreayloLMe CTaHAapPThI.

M3paHue ocpunumnanbHoe
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IEC 60068-2-6 Environmental testing — Part 2. Tests — Test Fc: Vibration (sinusoidal)
(Knumartuyeckue ucnbitanus. Yactb 2. UcnbiTanus. Ucnbitanue Fc: Bubpauus (cuHyconganbHas))
IEC 60068-2-14 Environmental testing — Part 2-14: Tests — Test N: Change of

temperature (Knumarudeckue ucnoiraHna. Yacto 2. UcnbiTaHua. MicnbitaHne N: MiaMeHeHue Temneparypbl)

IEC 60068-2-20 Environmental testing — Part 2-20: Tests — Test T: Test methods for solderability and
resistance to soldering heat of devices with leads (Knumaruueckune ucnbitaHusa. Yacte 2. UcnbitaHus.
UcneiTanue T: MNaiika)

IEC 60068-2-21 Basic environmental testing procedures.Part 2.Tests.Test u.Robustness of
terminations and integral mounting devices (Knumatuyeckue ucneitanns. Yacte 2. McnbiTanus. McneiraHne
U: XKecTKOCTb pa3beMOB U BCTPOEHHbBIX MOHTXHbIX YCTPOWCTB)

IEC 60068-2-78 Environmental testing. Part 2-78. Tests. Test Cab: Damp heat, steady
state (Knumatnueckue ucnbiranusa. Yactb 2. UcnbitTaHua. UcnbitaTenbHas kamepa: Tennas u BraxHas
atmocdepa, CrayMoHapHOe COCTOSHUE)

IEC 60071-1 Insulation co-ordination — Part 1. Definitions, principles and rules (KoopauHauus
nsonsauuun. Yactb 1. OnpeaeneHus, NPUHUMNLI U NPaBUNa)

IEC 60071-2 Insulation co-ordination — Part 2: Application guide (KoopauHauusa usonauuu. Yactb 2.
PykoBoACTBO MO NPUMEHEHUIO)

IEC 60269-1 Low-voltage fuses — Part 1. General requirements (MpeaoxpaHUTenn HU3KOrO
HanpsbkeHus. Yactb 1. O6wme TpeboBaHus)

IEC 60664-1 Insulation coordination for equipment within low-voltage systems — Part 1: Principles,
requirements and tests (KoopauHauus wusonauum ans o6GOpyAOBaHWUS B COCTaBe CUCTEM HU3KOrO
HanpsbkeHus. Yacts 1. MpuHuMnbl, TpeGoBaHUA U UCNILITAHUSY)

IEC 60695-2-11 Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods — Glow-wire
flammability test method for end-products (GWEPT) (WcnbitaHue Ha NpOTMBONOXAPHYIO G€30NacHOCTbD.
Yactb 2-11. MeToabl ucnbiTaHU HA OCHOBE HakanueaHMA/NPoOBOAa NoA HanpshkeHueM. Metoa ucnbiTaHui
Ha CropaeMoCTb KOHEYHbIX MPOAYKTOB HA OCHOBE HaKanuBaHus)

IEC 60695-2-12 Fire hazard testing — Part 2-12: Glowing/hot-wire based test methods — Glow-wire
flammability index (GWFI) test method for materials (MUcnbiTaHue Ha NPOTUBONOXAPHYID 6e30NacHOCTb.
YacTtb 2-12. MeToabl uCnbITaHUI HA OCHOBE HakanMBaHUsS/MPOBOAA MOA HanpshkeHuem, Metoa ucnbiTaHuM
Ha CropaeMocCTb MaTepuanoB Ha OCHOBE HaKanuBaHus)

IEC 60947-1 Low-voltage switchgear and controlgear. Part 1. General rules (CTpeno4Hblie NpuBoAbl U
pacnpeenuTernbHble MEXaHW3Mbl HU3KOTO HanpsbkeHus. Yactb 1. O6wume npasuna)

3 TepmuHonorus n onpeaeneHus

B pamMkax HacTosiLlero ctaHgapTa npUuMeHUMbI CreayLas TEPMUHONOTUA U onpeaeneHus.

3.1 KOHOeHCaTOPHbIN 3neMeHT (Unu anemeHT) (capacitor element (or element)): YCTpoicTeo, kak
npasuno, coaepxallee aBa 9NEKTPOAA, pasaeneHHbIe ANINEKTPUKOM.

[IEV 436-01-03]

3.2 koHOeHcaTOPHOE YCTPOMCTBO (MJIM YCTPOMCTBO) (capacitor unit (or unit)): Y3en us ogHoro unm
Gonee KOHAEHCATOPHbIX 3NIEMEHTOB B OAHOM KOHTENHEPE, C BbIBEAEHHBIMU HAPYXKY BbIBOAAMMU.

[IEV 436-01-04]

3.3 koHaeHcaTOpHaA 6atapen (capacitor bank): Psa koHAeHCATOPHbIX YCTPOMNCTB, COEANHEHHbIX ANs
COBMECTHOI paboThl.

[IEV 436-01-086]

3.4 koHpeHcaTop (capacitor): OOWMI TEPMUH, UCMONb3yeMbIi MPU OTCYTCTBUM HEOBXOAUMOCTU
yKasbiBaTb, UMEETCS B BUAY 9NIEMEHT, YCTPONCTBO UMK KOHAEeHcaTopHas 6aTapes.

3.5 koHgeHcaTOpHOE o6opyaoBaHue (capacitor equipment): Y3en KOHAEHCATOPHBIX YCTPOMCTB U UX
noaysnos, NPeAHa3HAYEHHLIX ANS COeANHEHUS B CUITOBOM 3MEKTPOHHOM 060pya0BaHUu.

3.6 KOHOeHcaTop ANA CUNOBOro 3NEeKTPOHHOro obopyaoBaHusa (capacitor for power electronics):
KoHaeHcaTop CUMOBOW, NpeAHa3HaAYEHHbI ANst UCNONb30BaHMS B CUMOBOM 3MEKTPOHHOM 060pyA0BaHUMU U
CnocobHbIN HENPEPBLIBHO paboTaTh HAa CUHYCOUAANbHOM U HECUHYCOMAANBbHOM TOKE W HAMPSKEHUM.

3.7 KoHpeHcaTop Ha wMeTannuueckon ¢onbre (HecamoBoccCTaHaBnusawwmiica) (metal-foil
capacitor (non-self-healing)): KonaencaTtop, B KOTOpOM 3neKkTpoa 0ObIMHO COCTOMT U3 NOMNOC MeTanmnM4yecKkon
cdonbru, pasaeneHHbIX AN3NEKTPUKOM.
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Mn puMmeyYyaHUne — HeOGXO,qI/IMO yyecTb, 4YTO B Clyyae np0605| AN3ANEKTPUKa KOHAEHcaTop caM He
BOCCTaHaBINMUBaETCA.

3.8 camoBOCCTaHaBNMUBAIOWMIACA KOHAEHCATOP C MeTarSIM3UPOBAHHbLIM AU3NIEKTPUKOM (self-
healing metallized dielectric capacitor): KoHgeHcaTop, y KOTOpPOro no MeHbLEN Mepe OAWH 3NeKTpoa
COCTOUT M3 MEeTassIM4ecKoro HanbIfIeHUs1 Ha ANSNEKTPUKe.

MpumeyaHue — B cnydae nokanbHoro npoGosi AUSNEKTPUKA 3NeKTpUYeckne CBOMCTBa KoHAeHcaTopa
GbICTPO U CyLLECTBEHHO BOCCTaHABMMUBAIOTCS.

3.9 koHpeHcaTop nepeMeHHOro Toka (a.c. capacitor): KoHgeHcatop, paspaGoTaHHbili B OCHOBHOM
Ans paboTbl Ha NEPEMEHHOM HaMPSHKEHUN.

MpumeyvaHue — KoHaeHcaTopbl MEpPEMEHHOrO Toka MOryT ObITb MCNONBL30BaHbI Ha HanpsaXeHuu
MOCTOAHHOIo ToOKa BNJf10oTb /0 HOMUHaNbHOro HanNpsXXeHUA TONTbKO C CaHKLMKN U3roTOBUTENA KOHAQeHCcaTopa.

3.10 xongeHcaTop nocTossHHOro toka (d.c. capacitor): KongeHncartop, pa3paboTaHHbiii B OCHOBHOM
Ana paboTbl HA NOCTOSAHHOM HaMPHKEHUN.

n puMmeyYyaHune — KOH,CleHcaTOpr NOCTOAHHOIO TOKa MOryTt 6bITb UCNONL30BaHbI Ha onpeaeneHHomMm
Hanps>XXeHUn nepemMeHHOro Toka ToJibko ¢ CaHKLIMN U3roToBUTENA KOHAEHCaTopa.

3.11 mopenbHbIi kKoHAeHcaTop (model capacitor): YCTPOMCTBO, MMUTUPYIOLLIEE MOSTHOE YCTPONCTBO
UMM 9NEMEHT NPMN ANEKTPUIECKUX UCNbITAHUAX, O€3 OrpaHUIEHUs XKECTKOCTU NEKTPUYHECKNUX, TENSTOBLIX UMK
MEXaHUYECKUX YCITOBUM.

MpumMmeyaHue 1—MogenbHoe yCTPOICTBO MOXET OTIMYATLCA NO raGapuTam OT NOMHOMO YCTPOHCTBa.
MpumMmeyaHue 2— CrneayeT Bceraa yunTbiBaTh o6LLyl0 COBOKYNHOCTb Harpy3oK, HanpuMep COBOKYMHOCTb
TemnepaTypHbIX U MEXaHUYECKUX YCIOBMIA, @ TakKe AIeKTPUYECKUX Harpy3ok.

3.12 BHyTpeHHMNi (3neMeHT) npegoxpaHuTenb (internal (element) fuse): [NpegoxpaHutens,
COEAWHEHHbIW BHYTPU KOHAEHCATOPHOrO YCTPOWCTBA NOCMEAOBATENbHO C 3IEMEHTOM WAM rPynnown
9MEeMEHTOB.

[IEV 436-03-16]

3.13 NMpenoxpaHutenbHbIe YCTPOUCTBA

3.13.1 pasMmbikaTtenb nepeHanpsikeHusa (overpressure disconnector): Pa3mbikalowee yCTponCTBO
BHYTPY KOHAEHcATopa, NpegHasHavyeHHoe Ans paspbiBa KOHTypa TOKa B Cry4ae aHOMAarbHOTO yBENUYeHus
BHYTPEHHETO NEPEHAaNPsKEHUS.

3.13.2 petekTop nepeHanpskeHua (overpressure detector): YCTponcTBO, npeaHa3sHaA4YeHHOe ANA
onpeaeneHusi aHOMarsbHOIO YBENMYEHUA BHYTPEHHEro AaBfieHusi, OObIMHO MCNOMNb3yeMoe AN BKIOYEHUN
3NEKTPUYECKOTO NEPEKMIOYATENS M HENPSAMOTO paspbiBa KOHTypa ToKa.

3.13.3 ocobas cermeHTHaa mMeTannM3upoBaHHaA KOHCTPYyKUmA (segmented metallization design):
KoHCTpyKUMA C NOMeLleHneM Cnos MeTanmna noBepx AWINEKTpuka B hopme, NMO3BOMALLENH U30NMPOBATH
ero HeOOmMbLIylD 4acTb B CRy4vyae JlOKanbHOr0 KOPOTKOrO 3amblkaHua unu npo6os ¢ Tem, 4ToGbI
BOCCTaHOBUTb MOJIHYIO paboTOCNOCOOHOCTL YCTPONCTBA NPY KPANHE Marnow NnoTepe eMKOCTH.

3.13.4 ocobas OeccermMeHTHas MeTannuM3MpoBaHHasi KOHCTPYKUMA (special unsegmented
metallization design): KoHCTpykuua € nomelleHwemM Cnosi mertanna noBepx AUSneKkTpuka B hopme,
NO3BOMAOLLEN COXPAHUTL CAMOBOCCTaHABMMBAIOLLMECS CBOWCTBA Mpu paboTe Ha HanpsiXeHWW BMMOTb A0
Us, rapaHTupytoLLas nonHyto paboTocnocoOHOCTb YCTPOMNCTBA NPW KpaiHe Manoi noTepe eMKoCTH.

3.14 paspsagHoe ycTpoONCTBO KoHAeHcaTopa (discharge device of a capacitor): YCTpoicTBo, koTopoe
MOXeET ObITb BKMIOYEHO B KOHAEHCATOP, CMOCOOHOE CHU3WUTbL HanNps>KeHUe MeXay BbIBOAAMM MPaKTUYECKN A0
HYNS B TEYEHUE OMNPEeAENeHHOro BPEMEHN MOCNE TOro, KAk KOHAEHCATOP OTCOEAUHEH OT CETMH.

[IEV 436-03-15 nameHeHHbI BapuaHT]

3.15 HoMMHanbHOe HanpsxeHue nepemeHHoro Toka Uy (rated a.c. voltage): MakcumanbHoe
paboyee NUKOBOE MOBTOPSAIOLLEECH HanpshkeHue MoOOoN NOMAPHOCTM PeBEepPCUBHON (DOPMbI CUFHana, Ans
KOTOpON pa3paboTaH KOHAEHcaTop.

MpumeyvyaHue 1— dopma curHana MoxeT 6bITb pazHoo6pasHoi. MpuUMepkl NpUBEAEHL! B MPUNOXEHUU A.

MpumedvyaHue 2 — CpeaHee 3HadeHUe «OPMbI CUrHana MOXeT ObiTb MNOMOXUTENBHBIM - WM
oTpULaTENBHBIM.
MpumevyaHWe 3 — BaxHO y4ecTb, YTO HOMUHAIILHOE HarpsiKeHWe MepeMeHHOro Toka He siBnseTcs

cpedHeKkBagpaTU4HbIM 3Ha4YeHUeM.
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3.16 HOMMHanbHoOe HanpskeHue NocTosAHHOro Toka Unpc (rated d.c. voltage): MakcumanbHoe
paboyee NUKOBOE HanpshkeHUe mMioboi NONMAPHOCTU, HO He PEBEPCUBHON hOpMbl CUrHanNa, Ans KOTOPOW
pa3paboTaH KOHAEHCATOP ANSt HENPEPbIBHOW paGoThl.

Mpumedanune 1 — TlacAwme KoHgeHcaTopbl ANS 3anupaemblx TupucTopoB (GTO) MOXHO cuuTaTb
KOHfeHcaTopamyW MOCTOSIHHOrO ToKa C MySbCUPYIOLUMM  HanpshkeHWeM, PaBHBIM HOMWHANBHOMY — HampsiXeHUHo
nocTosHHOro Toka, Unpc = U..

B cnyyae peBepcuBHOro HanpskeHus Ue, WCMONb30BaHWE CrefyeT Ccornacoearb  Mexay
nonb3oBaTesieM U U3TOTOBUTENEM.

MpumedaHnune 2 — Ecnn peBepcuBHOe HanpsixeHue marno (MeHee 10 %), dopMy curHana HanpsKeHUs
MOXHO cuuTaTb HepeBepcuBHOW. B Lenax ucnbitaHus Unpc M Uy cnepyeT yBenuunTb Ha Uy, T. €. Ha BENUYUHY
PEBEPCUBHOIO HaNPsXKEHNS.

3.17 nynbcupyrowee HanpspkeHue U, (ripple voltage): NMepemMeHHbI KOMMOHEHT ABOWHOW aMNnuTyabl
OAHOHANPaBNEHHOIo HanNpPs>XXeHus.

3.18 He noBTOpAKOIWEecA UMNYNbCHOEe HanpsbkeHue Ug (non-recurrent surge voltage): Mukosoe
HanpsXXeHne, MOPOXAEHHOE MNEpekioYeHnemM WUnu nobbiM WMHbIM BO3MYLLUEHMEM CHUCTEMbI, KOTOpOE
[l0MnycKaeTca OrpaHNYEeHHOE YUCNOo pas U Ha ANUTENbLHOCTUM MEHEE OCHOBHOIO Nepuoaa.

3.19 Hanpsaxenue wusonsuum U, (insulation voltage): CpeagHekBagpaTuyHOoe 3HaYeHue
CMHYCOWAANbHOIO HanpshKEHWs, NPEJyCMOTPEHHOE ANA U3ONAUUM MEXAY BbIBOAAMMU KOHAEHCATOPOB HA
KOpNycC unu 3emMnio.

3.20 makcuManbHbIN NUKOBLIA TOK / (maximum peak current): MakCumanbHbIi NOBTOPSAIOLMACA
MUKOBBIN TOK, KOTOPbIA MOXET BO3HUKHYTH B TEYEHUE HENPEPLIBHOW paboThl.

3.21 MakcuManbHbIA TOK I, (Maximum current): MakcuManeHOe cpeAHeKkBaApaTUMHOE 3HAYEHue
TOKa Npu HENPEPLIBHON paboTe.

3.22 MakcUManbHbI UMNYILCHBIA TOK I (Maximum surge current): MUKOBLIW HE NOBTOPSAIOLLMIACA
TOK, BbI3BAHHbIA MEPEKIIOYEHNEM UM MIOObLIM WMHBIM BO3MYLLUEHMEM CUCTEMbl, KOTOPOE [OMycKaeTcs
OrpaHNYEHHOE YNUCIO Pas U Ha ANUTENILHOCTU MEHEee OCHOBHOMO Nnepuoaa.

3.23 yactoTa umnynbca f;, (pulse frequency): Yactora noBTOpeHNA NePUOANYECKUX MMNYIILCOB TOKA.

3.24 anuTenbHOCTbL MMNyNbCca Toka t (current pulse width): Bpemsi npoxoxaeHusa Toka B TeYEHue
3apsga unum paspsga KoHgeHcaTopa ¢ OAHOr0 3HAYEHUs1 HANPSDKEHUsT HA Apyroe.

MpumedaHune —MpuMepsl hopM cCUrHana UMNysbca Toka NpuBeeHbI B NPUNOXeHUH A,

3.25 pesoHaHcHaa vacTtoTta f, (resonance frequency): HauMeHbLIaa 4acToTa, Ha KOTOPOW NOSHOE
CONPOTMBIIEHWE KOHAEHCATOPa CTAHOBUTCA MUHMMASTbHBIM.

3.26 PaGounn Lukn

3.26.1 HenpepbIBHbIE paGounit unkn (continuous duty): HenpepbisHoe BpeMs paboTbl, NPU KOTOPOW
KOHAEHCATOP GONbLLYIO YaCTb BPEMEHM OCTAETCA B TENNOBOM PaBHOBECUM.

3.26.2 npepbiBUCTBIM paGounn uukn (intermittent duty): MpepoiBuctas pabora wunm
(bYHKUMOHUPOBAHME C Pas3fMYHbIMKM  Harpy3kamu, KOTOpble criedyet OnucCbiBaTb Kak nepuoasbl
«BKNIOYEHWA/BBIKIMIOYEHUSAY unu «BbICOKUN/HU3KUN» no mepe ux cneposaHus.

3.27 nauBbicwiaa pabovaa temneparypa (highest operating temperature): Temneparypa camow
ropsiyei TO4KKU Ha KOpnyce KOHZEeHCaTopa Npu €ro HaxoXaeHun B TENSI0BOM PAaBHOBECUM.

3.28 HaumeHblulas pabouas Temnepatypa O, (lowest operating temperature). HaumeHbLian

Temnepartypa AManeKTpuka, Ha KOTOPON KOHAEHCATOP MOXET ObITb 3anuTaH.

3.29 poct Temnepatypbl KOHTenHepa AD.,ce (Container temperature rise): Paswuua mexay
TeMneparypon caMmon ropsyeit TOYKM KOHTeNHepa u TeEMnepaTypon oxna)xaarowero Bo3ayxa.

3.30 Temneparypa oxnaxaawwero Bosgyxa AO,,, (cooling-air temperature): Temnepatypa
oXnaXaaloLero Bo3ayxa, M3MepeHHas B Camoli ropsiveit Touke KOHAeHcaTopa B CTAaLUMOHAPHBIX YCMOBUAX
nocpeauHe Mexay AByX yCTPOWUCTB.

MpuMeuaHne — Ecnu 3ageidcTBOBAHO TONLKO OAHO YCTPOMCTBO, 3TO €CTb TemnepaTypa B TOYKe Ha
paccToaHun NpubnuantensHo 0,1 M OT KOHTelHepa KOHAEHcaTopa U Ha ABYX TPETbWUX BLICOTHI OT €ro OCHOBaHUA.
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3.30.1 Temnepatypa BbIBOAUMOM XWUOKOCTU AONA KOHAEHCATOPOB C MNPUHYAUTENbHbIM
oxnaxpgeHueMm (outlet fluid temperature for forced-cooled capacitors): TemnepaTypa oxnaxgatoLen
XXMUAKOCTU HA ee BbIBOJE M3 KOHAEHCATOpa, USMEepEeHHasi B CaMoW ropsiven Touke.

3.30.2 Temnepatypa nogaBaeMOW XUAOKOCTM AONA KOHOAEGHCATOPOB C MNPUHYAUTESNbHbLIM
oxnaxaeHnuem (inlet fluid temperature for forced-cooled capacitors): TemnepaTypa oxnaxgatoLuen
XXMAKOCTU, M3MEepEeHHas B CEPEUHE KaHana noAaym XXmAKOCTW B TOYKE, HE NOABEPKEHHOW BIIMAHMIO Tenna,
BblAENSAEMOro KOHAEHCaTOPOM.

3.31 makcumanbHasa pabovaa Temneparypa 0, (maximum operating temperature): HausbicLuas
Temnepartypa kopnyca, npu KoTopoi KOHAEHCaTop MOXET (PYHKLIMOHMPOBATb.

3.32 ctaunoHapHble ycnosusa (steady-state conditions): Tennosoe paBHoBecue, Ha KOTOPOE BbiLLIES
KOHAEHCATOp NpU NOCTOSAHHOM BBLIXOAHOM CUTHANE UM Ha MNOCTOAHHOW TemnepaType OXIaKAaloOLEero
BO3ayXa.

3.33 notepu koHaeHcaTopa (capacitor losses): AKTUBHAA MOLLHOCTb, TepAeMas B KOHAEHCaTope.

[IEV 436-04-10]

MpuMedvaHune — Ecnu He ykasaHO NPOTUBOMONOXHOE, NOTEPAMU KOHAEHCATOpa CYMTaloTCs Te, KOTopble
BKMtovaloT B cebsA NOTepn B MPEAOXPaHUTENSX W paspsfHbIX PesucTopax, SIBASIOWMUXCA COCTaBHBEIMU 4acTsMu
KOHAeHcaTopa. Ha BbICOKOW YacToTe NOTEpWU KOHAeHcaTopa npexpae BCEro MNPOUCXOASAT BCNEACTBUE MOTEpb B
COEIMHUTENBHBIX KOHTAKTax U aneKkTpoaax.

3.34 TaHreHc yrna nortepb koHaeHcaropa tand (tangent of the loss angle of a capacitor):
COOTHOLLEHME MEeXOy SKBUBANEHTHbIM MOCNEAOBATENbHLIM CONPOTUBNEHMEM U €MKOCTHbIM PEAKTUBHLIM
COMPOTUBNEHUEM KOHAEHCaTOopa Ha OCOOOM CHHYCOMAASNIbHOM MNEPEMEHHOM HAMpPSPKEHUM, 4acToTe WU
TeMmneparype.

[IEV 436-04-11]

tand = Rggr ®C =tang+ R 0 C,

tany = AN3NeKTpU4eckuin KO3IMMULIUEHT NOTEPD.

3.35 akBuBaneHTHOe nocnegosaresibHoe CONPOTUBIIEHUE KOHAEHCaTOopa Ry, (equivalent series
resistance of a capacitor): JeicTBuTENbLHOE CONPOTUBIIEHNE, KOTOPOE NPU NOCNEA0BATENBHOM COeAUHEHUN
C KayeCTBEHHbIM KOHAEHCATOpPOM, NPWU 3HAYEHWM EeMKOCTU PaBHOM EMKOCTM paccMaTpuBaemoro
KoHAeHcaTopa, uMesnio 6bl MOTEpM B MOLUHOCTM, paBHble AKTUBHOW MOLLHOCTM, TepseMOW B TakoM
KOHAEeHcaTope npu onpeaeneHHbIX paboymx yCroBusx.

3.36 nocnepoBaTenbHoe conpoTuBrieHne Ry (series resistance): [ledcTBUTenbHOE OMUYECKOE
COnpoTHUBIEHME NPOBOAHUKOB KOHAEHCATOPAa Npu onpeaeneHHbX pabounx ycrnoBusix.

3.37 makcumanbHbie NoTepu B MOWHOCTU B, ., (maximum power loss): MakcumanbHbie notepu B
MOLLIHOCTM, MNPW KOTOPbIX KOHAEHCATOp MOXeT (PYHKUMOHMPOBATbL NPU MaKCUManbLHOW Temneparype
Kopnyca.

3.38 makcumManbHasa yactoTa NPy MakCMManbHbIX NOTEPSAX B MOWHOCTU U MaKCUMaNbHOM TOKe
, (maximum frequency for maximum power loss and maximum current): Yacrora, Ha KOTOpOW
MaKCUManbHbIA TOK (/ay ) MPMBOANT K MaKCUMarbHbIM NOTEPSIM B MOLUHOCTU (P, ) B KOHAEHCATOPE.

TpuMeyaHune — PasbAacHeHUs Mo f2 cM. B npunoxeHuu B.
4 YcnoBusi hyHKLIMOHUPOBaHUA

4.1 HopManbHble ycnoBus (PyHKLMOHUPOBAHUSA

Hacroawui cranHgapt pernameHTupyer TpeboBaHMsi K KOHAEHcaTopam, NpeAHasHavyeHHbIM Ans
MCMOMb30BaHUA NPU CNEeAYOLUX YCNOBUAX.

4.1.1 BbICOTA HAaJ, YPOBHEM MOPA

BbicoTa Hag ypoBHEM MOpS He A0ShkHA npeBbiwaTtb 1000 M, eCnu He NPUHMMATL B pacyeT BUSIHUE HA
oXna)geHne n Hapy>kXHylo U3onsaLumio.

MpuMedaHune — BosgelcTBUe BLICOTHI HaZ YPOBHEM MOPA Ha KOHBEKLIMOHHOE OXNaXEHWe U HapyXHYHo
U3oMsILMIO criefyeT NPMHUMATL B pacyeT B TOM Clydyae, ecriv BLICOTa Haj ypoBHeM Mops npesbiwaeT 1000 M.
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4.1.2 Pabouasn Temnepatypa (6,ay)

BepxHsa npeaensHaa temnepatypa kopnyca 6,4, MPU KOTOPOW MOXET paboTaTb KOHAEHCATOP, Kak
npasuno, BblbupaeTca u3 3HadveHuin 45, 55, 70 n 85 °C. UHaa makcumanbHas pabodyasi Temnepartypa
JomkHa BbITh cornacoBaHa Mexay U3roToBuTesieM U nonb3oBaTenem.

4.1.3 Pabouas Temnepatypa npv NPUHYAUTENBHOM OXIaXKadeHNU

Ecnu koHgeHcaTopbl npefHasHaveHbl AN WCMNONb3OBAHWMA NPWU MPUHYAWUTENBHOM OXMaX4EeHUU C
UCMONb30BaHWEM XUAKOW cpeabl, crneayeT cobniogaTb ycnoBus paboyer TemnepaTtypbl, ykasaHHbie B M.
41.2.

HaumeHbLUyl0 BXOAHYIO TeMnepaTtypy oxnaxaaioLllei XuMaKoCTU HeoBxoAuMO onpeaenaTb C y4eToM
BA3KOCTU XXUAKOCTH.

MmMeeTca [fBa MeTOA4a 3ajaHus BEPXHEro Mpeaena  TemnepaTtypbl OXnaxaaiwwei cpeabl ¢
UCnonb3oBaHuem Nubo BXOAHOW, NMBO BbINYCKHOW TEMMNEpaTypbl OXNaXaatoLen X1MaKoCTu.

B Ttom cnydyae, ecnu He cornacoBaH WMHOW MOpsSAOK, BbIOOP MeToa OCTaeTcsi 3a WU3rOTOBUTENEM
KoHAeHcaTopa.

[Ona meTona BXOAHOW TemnepaTypbl crieqyeT ykasaTb pacxo oxnaxaaroLwen cpeabi.

4.2 HectanpgapTHble ycnoBua (hyHKLUMOHMPOBAHUSA

Hacroawumin cTraHgapt He MPUMEHUM K KOHAEHcaTopam, ycrnoBusi OYHKLMOHMPOBAHUS KOTOPbIX B
o0LLeM HECOBMECTUMbI ¢ TpeBOBaHWAMK CTaHAapTa, €Cnu TONbKO HE COrMacoBaH WHOW MOpPSAOK Mexay
M3rOTOBUTENEM U MONb30BATENEM.

HecrtaHpapTHele  ycnoBuss  (PyHKUMOHMPOBaHMA  TpebyloT  JONONHUTENbHLIX  U3MEPEHWUN,
rapaHTupyoLmx cobnogeHume TpeboBaHuii HaCTOALLEro cTaHaapTa.

Mpu HanmMuum TakUx HECTAHAAPTHLIX YCHOBUW (YHKLUMOHUPOBAHUA O HUX cneayeTr CcoobwuTb
U3roTOBUTENIO KOHAEHcaTopa.

HectangapTHble yCnoBusa OYHKLUMOHUPOBAHUSA MOTYT BKMKOYaTh:

- HECTaHJapTHbIE MEXaHUYECKNE HArpy3ku u Bubpauuu;

- OXNaXOAIoLWY BOAY, COAEPXALUYID KOPPO3UOHHbLIE UMM MOCTOPOHHME YacTuubl (MOpCKas BOAa,
OYeHb XKecCTkasn Boaa);

- KOPPO3UOHHbIE U abpa3UBHLIE YaCTULbl B OXMAXAAIOLEM BO3AYXE;

- Mbiflb B OXN@X4akLLeM Bo3ayxe, 0COOEHHO NPOBOAALLANA TOK;

B3PbIBOONACHYIO MblIflb UMK ras;

MacnsiHble UMM BOASHbIE Napbl NGO KOPPO3UOHHBLIE YACTULbI;

SAEepHYI0 paguauuio;

HecTaHJapTHY0 TeMMepaTypy XpaHEeHUS U NepeBoO3Ku;

- HECTaHAAPTHYIO BNAXXHOCTb (TPOMUYECKUI MU CyOTPONNYECKUI PanoH);

- N30bITOYHbIE U ObLICTPbIE U3MEHEHUA TEMNEPATypbI (CBbiwe 5 °C/4) unu BRaxxHOCTH (CBbiwe 5 %/4);
paboTy B paiioHe BbicoTol 6onee 1000 M BbilLEe YPOBHA MOPS;

HamnoXeHne 3NeKTPOMarHUTHLIX NONew;

- U30LITOYHbIE MEpPeHanpsXKeHUA B TOW Mepe, HACKONbKO OHU NPEBLIWAIOT Npedentl, yKasaHHblE B
pasgene 6.

5 TpeGoBaHMA K KA4eCTBY U UCNbITaHUA

5.1 Tpe6oOBaHUSA K NCNBITAHUSAM

5.1.1 O6wuKe NonoXxXeHnsa

HacTosimit nyHKT ycTaHaBnuBaeT TpebOBaHUSA K UCTIbITAHUAM KOHAEHCATOPHbLIX YCTPOUCTB.

5.1.2 YcnoBus UcnbITaHUM

Ecnu TONbKO KOHKPETHLIM UCMbITAHUEM MU U3MEPEHMEM HE NpeanucaH UHON NopAAoK, TemnepaTypa
ONaneKTpuKa KOHAEeHcaTopa 40JMKHA HAaX0AUTLCA B AnanasoHe oT +5 °C go +35 °C.

MNpn Heo6xoaMMOCTM NOMpPAaBkM 3TANOHHAA TemnepaTypa AOSMKHA cocTaBnAaTb + 20 °C, ecnu TONbKO
He cornacoBaH WHOI NOPSA0K MEXIY U3rOTOBUTENEM U NOMNb30BaTENEM.

MpumedaHue —IlpegycMOTpeHo, UTO TeMNepaTypa AUSNEKTPUKA Ta Xe, YTO U TeMnepaTypa okpyxatoLei
cpelbl, MPU YCMOBUM, YTO KOHAEHCaTop OCTaBIeH HE 3anuTaHHLIM MPU NOCTOSHHOW TemMnepaType okpyxatoweil cpeabl
Ha afleKBaTHbIA NEpPUO] BpeMeHU AMsi AOCTUXKEHUS TEMNOBOrO paBHOBECUS.
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NcnbiraHust 1 usmepeHus Ha NePeMEHHOM TOKe I0MKHbI NPOBOAUTL C NPAKTUYECKU CUHYCOMAAnNbHbIM
Hanps>keHWeM Ha 4YacroTe, YKSSHHHOﬁ N3roToBUTENEM.

5.2 Knaccudukauma ucnbitaHumn

Mcnbiranusa noapasaensioTca Ha CTaHA4apTHLIE UCTILITAHUS U TUMNOBbLIE UCMLITAHUA.

5.2.1 CtaHgapTHbie UCNbLITAHUA

a) UcnbiTaHue Ha repMeTUdHOCTL (5.8).

b) HapyxHbiit ocMoTp (5.14.2).

¢) UcnbiTanne HanpsbkeHust mexay BoiBogamu (5.5.2).

d) UcnbiTaHue HanpsbkeHus Mexay BbiIBOAAMKM U KOpnycom (5.6.1).

€) UamepeHus emkoctu u tand (5.3).

f) cnbiTaHWe BHYTPEHHETO paspsaHoOro ycrpoucrea (5.7).

M3rotoBuTens AOIHKEH NPOBOAWTL CTAHAAPTHbIE WUCMbITAHUS HA KaXAOM KOHAEHcaTope nepej
NMOCTaBKOMW.

Mo 3anpocy nonb3oBaTensi eMy A0MKeH ObiTb NpefocTaBneH ceptudukar ¢ NoAPOOHbIM yKazaHuem
pe3ynbTaToB TaKUX UCTIbITAHUNA.

lNocneaoBaTenbHOCTb UCMLITAHMI YKa3aHa BblLLE.

5.2.2 TunoBble NCNbITAHUA

a) MexaHuueckue ucnoiranus (5.14);

b) UcnbiTaHne HanpsbkeHna mexay BoiBogamm (5.5.3);

¢) VcnbiTaHne HaNpshkeHUA Mexay BbiBOAAMU U KOprnycoM (5.6.2);

d) MmnynbcHoe paspsagHoe ucnoitanue (5.9);

€) NcnbiTaHne Ha caMoBOCCTaHaBnMMBaeMocTb (5.1.1);

f) KnumaTtuueckue ncnoitanus (5.13);

g) UsmepeHunsa TaHreHca yrna norepb tand (5.4);

h) NcnbiTaHne Ha TENMNOBYIO YCTONYUBOCTD (5.10);

i) cnblTaHue BHYTpEHHEro paspsaaHoro ycrpoucrsa (5.7);

j) 'amepeHne pe3oHaHCHON YacToThbl (5.12);

k) UcnbiTaHue Ha yctanocte mexay soiBogamu (5.15);

I) Ucnbitanue Ha paccoeanHeHne npegoxpaHutenen (5.17);

m)UcnbiTanne Ha paspywieHue (5.16).

TunoBble UCMbITAHUA NPEAHAa3HaYeHbl AN YCTAaHOBMNEHUS NPaBUALHOCTU KOHCTPYKUMM KOHAEeHcaTopa
U ero NpUroHOCTM K paboTe B COOTBETCTBUU C COOOPaXkeHMSAMU, NPUBEAEHHBIMW B HACTOALLEM CTaHAAPTE.

TunoBble UCNBITAHWA OOMKEH NPOBOAUTL W3rOTOBUTEMb, a NO 3anpocCy Mosb3oBaTensa eMy 00s3aHbl
npeaoCcTaBnAaTb cepTudukaT ¢ NoAPOOHbLIM ykazaHUeM Pe3ynbTaToB Takux UCNbITAHUNA.

Ecnu He cormacoBaH WHON NOPsSAOK, Kaxabli oBpasel, koHAeHcaTopa, KOTOpbii NpeaHasHayYeH Ans
npoBeAeHUsT TUMOBOTO MWCMbITAHWUs, AOIDKEH BHAyane YAOBMETBOPUTENBHO MPOWTU BCE CTaAHAAPTHbIe
UCMbITaHUS.

Takue ucnbiTaHUs AOMKHbI NPOBOAUTL HA KOHAEHCATOPE C KOHCTPYKUWUEW, MAEHTUHHON KOHCTPYKLUK
3aKka3biBaemMoro KOHZeHcaTopa, WM Ha KOHAEHCATOpEe C KOHCTPYKUMEW, KOTOpas HaxXOAUTCA B TeYeHue
UCMbITaHUI B TEX XKe Unn 6onee CypoBbIX YCMOBUAX UCMbITAHUSA.

Mpuuem He umeeT 3Ha4YeHUa TOT dHakT, NPOBOAATCH N BCE TUNOBbIE UCMLITAHUA HA OHOM U TOM Xe
obpasue KkoHaeHcaTtopa.

5.3 amepeHusa emkocTu n tand (cTaHgapTHoe UCNbITaHUe)

5.3.1 MeToauka usmepeHus

EMKOCTb 1 tand AOMKHbI U3MEPSIIOT HA HANPSHKEHUM U YaCTOTe, BbIOPAHHLIX M3TOTOBUTENEM.

Mcnonb3oBaHHbIN METO4 HE AOSDKEeH BKMNYaTh MOrPeLIHOCTEN, BbI3BAHHLIX TFapMOHUKAMM, WK
nNpucnocobneHnii, He OTHOCALLMXCA K U3MEepsieMOMYy KOHAEHcATopy, Tuna peakTOpoB U KOHTYPOB
ONOKMPOBKK B LLENU U3MEPEHUS.

TOYHOCTb METOAA U3MePEHMS A0mKHA ObITh ykaszaHa u Bbiwe 0,2 % ana emkoctn n 10 % ana tand.

Il pumMmedaHne — Ons KOHAEHCaTOPOB €MKOCThH B AUWanas3oHe Mvmnmfbapan MOXeT ObITb NPpUHATa
MeHbLUaA TOYHOCTb.

M3mepeHne eMKOCTU AOMMKHbI MPOBOAUTL NOCHE UCMbITAHUA HANPSHKEHUA MEXAY BbiBOAaMM (CM. 5.5).
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[ns KOHOAEHCATOpPOB C BHYTPEHHWMW MPEAOXPaHUTENAMM U3MEPEHME EMKOCTU Takke Heobxoaumo
NPOBOAMUTL MOCHME UCTLITAHUI HANPSKEHUS.

5.3.2 [lonycKkn Ha eMKOCTb

Ecnu He ykaszaH MHOW MNOPsSiAOK, M3MEPEHHasi eMKOCTb HE [OMKHa OTNMYaTbCsi OT HOMMWHAarnbHOM
eMKoCTu Bonee, Yem Ha BenuuumHy ot — 10 go +10 %.

5.3.3 Tpe6oBaHusa k notepam (tand)

TpeboBaHusi, OTHOCALUMECS K TMOTepsM B KOHAEeHcaTtope, MOryT ObiTb COFMacoBaHbl MeXay
M3roTOBUTENEM U NONb30BaTENEM.

5.4 U3amepeHUA TaHreHca yrna notepb tand koHgeHcaTopa (TUNOBOE UCMbITaHUE)

5.4.1 amepeHus

CneayeT NpoBECTU CNEAYIOLLME N3MEPEHNS.

5.4.1.1 KoHaeHcaTopbl NEPEMEHHOIO TOKa

Motepu B kKoHaeHcaTope (tand) HeobxoAMMO W3MEPATb B KOHLE WCMbITAHUIA Ha TEenmnoByko
ycTonumBocte (cM. 5.10). HanpsbkeHne u 4actota M3MEpeHUa MOryT ObiTb COrMacoBaHbl Mexay
M3roTOBUTENEM U NONb3OBAaTENEM.

5.4.1.2 KoHgeHcaTopbl NOCTOAHHOIO TOKa

M3MepeHna AOmkHbI MPOBOAMTLCA B KOHLE UCMbITAHUIA Ha TEMMOBYIO YCTOWUYMBOCTb HA HaNpPsHKEHWUM
NMEPEMEHHOTO TOKA, NOAXOAALLEro K HOMMWHAMy KOHAEHcatopa, NPUYEM TakOe€ HanpshHKeHUe [OIDKHO
pPaBHATLCA MaKCUMansHO U; AeneHHOoMY Ha 2.

5.4.2 TpeboBaHuA kK noTepsimM

3HayeHue tand usmepeHHoe B COOTBETCTBUM C 5.4.1. He AOMKHO NpPeBbILATb 3HAYEHUE, 3asBEeHHOe
U3roTOBUTENEM, UMK 3HAYEHUE, COrNAacOBaAHHOE MEXAY NONb30BaTENEM U U3FOTOBUTENEM.

5.5 NcnbiTaHMe HaNpPsXXeHUA Mexay BbiIBOAaAMM

5.5.1 OOwmre nonoxeHus
McnbiTaHna gomkHbl NPOBOAUTL B COOTBETCTBUM Tabnuuen 1.

Tabnuuya 1— McnbiTaHue HanpsKkeHUs MeXAY BbiIBOgaMu

KOHAeHcaTOpr KOHAEHC&TOpr NOCTOAHHOIO TOKa
nepemMeHHOro Toka

Bce Tunbl He CamoBoccTaHaBnvBatoLmecs
CaMOBOCCTaHaBMBaroLLmecs

CpenHekBagpaTu4Hoe 3HayeHune 1,5 Un - -
UcnbITaTenbHoOro HanpsxeHus
nepemMeHHoro Toka

CpegHekBagpaTudHoe 3Ha4yeHune 2,15 Un 2 Unpc 1,5 Unpe
UcnblTaTenbHOMO HanpskeHns
NMOCTOSIHHOIO TOKa

McnbiTaTenbHOE HanpsbkeHue, npuBeaeHHoe B Tabnuue 1, MOXeT ObiTb YMEHbLUEHO, ecnu
KOHAEHCaTOPbl NpeAHas3HayYeHbl ANs NPepbIBUCTOr0 padodero uukna (cMm. 3 27) unu ana KpatkoCPOYHOW
CNyX0bl; HOBbIE 3HAYEHUSA AOMKHbI ObITb COrNacoBaHbl MEXAY U3rOTOBUTENEM U NONbL30BATENEM.

MpuMeyaHune —McnelTaTtenbHoe HanpsKeHWe NeEpeMEHHOro Toka MOXeT ObITb YacToToi 50 unm 60 Iy,

5.56.2 CtaHpaapTHOe ucnbiTaHue

Kaykabll kOHAEeHcaTop AormkeH noasepratbea Ha 10 ¢ nwbomy ucnbiTaHuio no nyHKTy 5.5.1 npu
TeMnepartype okpyxatwLuen cpegbl. Boibop ocTaeTcs 3a u3rotoputenemM. B TeyeHme ucnbitaHusa He JOJDKHO
MMETb MecCTa HU NPoBos, HU UCKPEHUS.

CamoBOCCTaHaBnuMBaoLWMncs Npoboi gonyckaeTca.

OnNuTenbHOCTb MOXKET OblTh YMEHbLUEHA A0 2 C NPW YCNOBUM, YTO HaMNpsbkeHne noBbileHo Ha 10 %.

B cnyyae ycCTpOWCTB, B KOTOPbLIX BCE 3NEMEHTbI COEAMHEHbI MapanmnensHo, Aonyckaerca paborta
BHYTPEHHUX NPEAOXPaAHUTENbHbIX SNIEMEHTOB, MPU YCNOBUU, YTO BblAEPKUBAIOTCA AOMYCKN HA EMKOCTb.
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MpuMmevyaHue — CTaHgapTHOE WCMbITaHWe MpPeAHasHaYeHo ANsS OLHOKpaTHOro npuMeHeHus. Mpu
MOBTOPeHUM ero criegyeT npoBoauTe Ha 90 % OT UCXOAHOrO 3Ha4YeHUs, ecr U3rOTOBMTENEM He cornacoBaH MHOM
nopsAoK.

6.5.3 TunoBoe ucnbiTaHue

KoHaeHcaTop gormkeH Ha 1 MUH noaBepraTbcs nobomy UcnbITaHuo no n. 5.5.1. BeiGop ocTaetcs 3a
N3roToBUTENEM.

lMocne ucnblTaHUs HaNPsPKEHUA MEXAY BbiBOAAMMU crnegyeT U3MepUTb eMKOCTb U tand .

5.6 McnbiTaHue HanpsXXeHMeM NnepeMeHHOro Toka Mexay BbiBoAaMu U KOpnNycom

5.6.1 CtaHpapTHOe UcnbIiTaHue

YCTPOWCTBA, Y KOTOPLIX BCE BbIBOAbI U30NUPOBAHLI OT KOHTEWHepa, A0MKHLI noasepratbea Ha 10 ¢
nojave HanpsHKeHUs MeX/y BbIBOLAMU (3aMKHYTbIMU MeX@AY COBOI) U KOHTEHHEPOM.

3HAYEHNs UCTILITATENIBHOTO HANPSXKEHUA CneayloLme:

Ut case =2U; + 1000 unun 2000 B, B 3aBMCUMOCTH OT HAMBbICLLETO 3HAYEHUSA,

raoe U; — HanpskeHue usonaumu.
1

OnnTensHOCTL MOXKET ObiTb YMEHbLUEHA A0 2. NPU YCAOBUK, YTO HanpsixeHue noBbiweHo Ha 10 %.
M3onupylollee HanpsbkeHue KOHAEHcATopa AOMKHO GbiTb ykazaHO nonb3osaTtenem. HanpspkeHue

M3ONALMM PABHO HOMUHANLHOMY HANPSHKEHUIO KOHAEHCATOPA, AENEHHOMY Ha /2, €ClN He yKasaH WHOM
nopaaok.

B TeueHue MCMbITAHMA He AOSHKHO WMETb MecTa HU NPoGos, HUM UCKpeHusa. McnbiTaHue cneayert
NPOBOAMTL, AaXe €CMU OAWH U3 BLIBOAOB NPEAHA3HAYEH AN COEANHEHUSA C paGoTaIOLMUM KOHTENHEPOM.

YCTpOiiCTBa, Y KOTOPbIX OAWH BbLIBOA MOCTOAHHO MOACOEAMHEH K KOHTEWHepy, He [AOMKHBbI
noABepraTbCs TaKOMY UCTLITAHWIO.

YCTPOIiCTBA, Y KOTOPbIX 30MUPOBAHbLI KOHTEHHEPLI, HE A0MKHbLI NOABEPraThLCA TAKOMY UCTLITAHMIO.

MpumevyaHnue 1— Ecnu koHgeHcaTop (C METANNNYECKUM KOHTEWHEPOM) OCHALLEH AETEKTOPOM BHELLHEro
nepeHanpshkeHusl, BbIBOAbI AeTeKTOpa AOMKHbI ObITb COEAMHEHB BMECTE 1 NOACOSANHEHDI K KOHTENHEPY.

MpuMevyaHue 2 — Xoa UCNbITAaHUE HaNPSKEHUS MexAY AETEKTOPOM NEPEHaNPSXEHUA U KOHTEWHepOM
cregyeT cornacoBaTh Mexay Nonb3oBaTeneM U UrOTOBUTENEM.

MpumeyaHune 3 — Hacrosiee UcnbiITaHNe MOXHO NPOBOAUTL MakCUMyM [Ba pasa Ha OfHOM M TOM Xe
KoHLeHcaTope.

5.6.2 TunoBoe ucnbiTaHue

YCTPONCTBA, Y KOTOPbIX BCE BbIBOALI U30MIMPOBAHLI OT KOHTEWHEPA, AOIPKHbI MOABEPraTbh UCMLITAHUIO B
COOTBETCTBUU C 5.6.1 Npu TOM X& 3HAYEHUU HaNPsHKEHUs, HO Npu AnuTenbHocTU B 1 MuH. KoHaeHcaTopbl ¢
U3ONUPYIOLLUUM KOHTEMHEPOM HeoOX0AMMO NMOTHO obopauuBaTb MeTannuyeckon ¢onbron B TeveHue
ucnbiTaHusa. onbry HE06xXoAUMO NOACOEANHATL K OAHOMY BbIBOAY MCTOYHMKA UCTILITATENbLHOIO CUTHanNa.

5.7 VcnbiTaHWe BHYTPEHHEro paspAgHOro yCcTponucTea

ConpoTuBneHue BHYTPEHHEro paspAgHOro yCTPOMCTBa (Npu €ro Hanmuuuu) cneayet nposepsitb nubo
U3MEpPEHUEM CONMPOTUBIEHUS, MMBO CKOPOCTU camopaspsiaa.
McnbiTaHne HeobxoauMo NpoBOAMTb NOCHE UCMLITAHWA HanpsxeHus no 5.5.

5.8 McnbiTaHWe HA repMeTUYHOCTb

YCTPOWCTBO (HEOKpaLleHHOe) HeOBX0AMMO NOABEPraTh UCMbITAHMIO, KOTOPOE 3NPEKTUBHO OBHAPYKUT
nobyto yTeuky Yyepes KOHTENHEP U BbiBOAbl. MeToaMKa UCMbITaHWA NPeaoCTaBnsAEeT U3rOTOBUTENb, KOTOPbIN
AOJDKEH onucaTtb COOTBETCTBYIOLLMI METOA.

Ecnn meToauka nsrotoButenem He ykaszaHa, NpPUMEHAETCA cneayowas MeToamka UCNbITaHuS.

HesanuTaHHble KOHAEHCATOPHbIE YCTPOWCTBA AOMKHBLI PABHOMEPHO pa3orpeBaThCA A0 TeMMNepaTypbl
He MeHee ux makcumanbHOW paboueit Temnepatypbl +5 °C U BblAep>XMBaTbLCSA Ha TaKOW TemnepaTtype B
TEYEHWE He MeHee TPOEKPaTHOr0 BPEMEHMW UX TENIOBON MOCTOAHHON, HO HE MeHee 2 u,

Mpuyem HE JOIMKHO ObITb HUKAKOW YTEYKWU. PEKOMEHAYEeTCs UCMOMNb30BaHME NOAXOASALLErO0 OTCYETHOMO
YCTPONCTBA.

MCTOYHUK yTeUkn N3 KOHAEHcaTopa HeobXxoaMMO ONpPeaensTb BU3yarbHO.

MonoxeHne AnNs WUCNbITAHUS KOHAEHCATOPHOrO YCTPOWCTBA AOMMKHO ObiTb COrMacoBaHO Mexay
M3roTOBUTENEM U NOSIb30BAaTENEM C YYETOM PEarbHOro NONIOXKEHMSA UCMONBL30BaHNUSA YCTPOWCTBA.



FOCT IEC 61071—2014

MpuMeyvyaHune — Ecnu B KOHLEeHcaTope HET XUAKAX MaTepuanos, BLIGOp NPOBOAUTL 3TO UCTLITaHWE UK
HET, OCTaeTCs 3a UrOTOBUTENEM, U €70 crieflyeT NPOBOAUTL BEIGOPOYHLIM METOAOM.

5.9 UmnynbcHoe paspsaHoe ucnbiTaHue

YCTponcTBa AOSMDKHbI 3apshKaTbCA OT UCTOYHMKA NOCTOAHHOFO TOKA, a 3areM paspskaTbCA 4epes
KOPOTKO 3aMKHYTOE YCTPOWCTBO, PACMONIOXEHHOE Kak MOXHO Onuxe K KoHaeHcaTopy. OHU JOSDKHbI
noaBepraTbCcs NATU TakuM paspsigam B TedeHue 10 MuH.

McnbiTaTenbHoe HanpskeHue AOIDKHO ObiTh paBHbIM 1,1 Uypc.

B Teuenne 5 MMH nocrne 3TOr0 WCMLITAHMS YCTPOWCTBA AOSDKHbI MOABEPraTbCsl  UCMbITAHUIO
HanpshkeHuss Mexay ebiBogamm (Cm. 5.5).

EmkocTb aomkHa ObiTb M3MepeHa A0 paspsigHOro (MMNYSIbCHOrO) MCMbITAHWA U MOCIE UCNbITAHUS
HanpspkeHus.

[lBa usmepeHusa He AOKHbI pasnuuaTbcs Mexay coboi 6onee, Yem Ha BENMYNHY, COOTBETCTBYIOLLYIO
nmbo npobolo aneMeHTa, NMMBO NeperopaHuio BHYTPEHHETO Npea0XpaHUTENS.

[na caMOBOCCTaHABNUBAIOLLMXCA KOHAEHCATOPOB U3MEHEHNUE EMKOCTU AOSHKHO ObiTb MeHee £ 1 %.

JomiHa GbITb NpoBepeHa cneaytowas opmyna: tan § <1,2x tan 8y +1x 1074

tan & — 3HaueHue nocne ucnbITaHus, a tan 5o — A0 UCNLITAHUA.

Ecnu BCe e 3agaH MakCUManbHbIi UMNYNbCHLIA TOK, TOK paspsaga AOSmKeH PerynupoBarbca nyrem
M3MEHEHUS HanPsHXKeHUs 3apsaaa U NONHOrO CONPOTUBNEHUA Pa3PSAAHONO KOHTYPa A0 3HAYEHUS B Itest =1, 1I

5.10 UcnbiTaHue Ha TENFOBYK YCTOWYMBOCTb

5.10.1 O6wme NonoxeHus

Hacrosiwee ucnbiTaHue NPOXOoAAT KOHAEHCATOpbl Kak NEePeMEHHOro, Tak U NMOCTOAHHOro Toka. OHO
JaeT cneayoLyo nHopMaLmio 0 KOHAEHcaTopax, KOTopble eMy NOABEPraloTCA:

a) UcnbiTaHKe onpeaensieT TEeNMOBYI YCTONYMBOCTb KOHAEHCATOPA B YCNOBUSX NEPETPY3KY,;

b) ucnbiTaHMe NO3BOMSAET YCTAHOBUTL YCNOBUS, NPU KOTOPbIX HA KOHAEHCATOPE BO3MOXHO MPOBECTU
“3MepeHne BOCCTaHaBMMBAEMbIX NOTEPD.

5.10.2 MeToauka usmepeHua

OfHO KOHOEHCATOPHOE YCTPOWCTBO crieAyeT pa3Mmelatb B KOXyXe, B KOTOPOM Temneparypa
OXNaXKaeHUs1 4OIMKHA ObITb:

a) NPy eCTECTBEHHOM OXNaX1eHUU, YKa3aHHOM M3rOTOBUTENEM (S5, ) +5 °C;

b) npu NpUHYAUTENLHOM OXNaXAEHUU, YKa3aHHOW B BbIMYCKHOM TEMMepaType oxnaxaeHus +5 °C.

Mocne TOro kak BCe JeTanu KOHAeHcaTopa AOMAYT A0 CpedHel TemnepaTtypbl OXNaxaeHus,
KOHAEHCATOp HeoOX0AMMO MoABepraTb BO3AEWCTBUIO HAMPSHKEHUSI NEPEMEHHOT0 TOoKa NPaKTUYECKM
CUHycouaanbHoOn Popmbl B TE4EHNE nepuoaa, COCTaBNALLEro He MeHee 48 u.

3HayYeHne HanpsYKeHWUA 1 4acTOTbl JOIMKHO BbIAEMKUBATLCA MOCTOSAHHBIM B XOA€ UCMbITAHUS.

YcnoBusa NOCTaBKkW NPUBEAEHDLI B MPUNOXEHUU B Npu 9KBMBANEHTHON MOLLHOCTU, paBHON 1,21 Pyyqc.

B TeyeHne nocnedHux 6 4 Temnepartypa kopnyca BGnm3u BEPXYLLUKM HEOOX0AUMO U3MEPSTL HE MeHee
YyeTblpex pas; Ha NPOTSXEeHuKn 3Toro nepuoga (6 1) poct TeMnepaTypbl He AOMKeH ObITh cbiwe 1 K.

Ecnu HaGniogaetca Oonbluee M3MEHEHWE, UCMbITAHME MOXET ObiTb NPEOAONEHO A0 AOCTMXKEHUS
npuBeAeHHOro Bbiwe TpebBoBaHus ANs YeTbipex MocrneaoBaTenbHbIX U3MEPeHWi B Te4YeHue 6-4acoBOro
nepuoga.

o n nocne ucnbITaHWa EMKOCTb A0JHKHA U3MEPATLCA B AWana3oHe TeMmnepartyp, ykasaHHoMm B n. 5.1.2
AN ucnbiTaHus, a ABa U3MEPEHUs CrieayeT UCNPaBUTb NOA TY XKe TemnepaTypy ANSneKTpuka.

PasHnua mexay ABYMA M3MepeHWsMM JOmkHa OblTb MeHee BenuuYMHbl, COOTBETCTBYHLLEeN nnbo
npoboto anemeHta, nuMbBo cpabaTbiBaHWIO BHYTPEHHEro npefoxXpaHuTensi. B KOHUe 9Toro WCMbITaHus
npoBoAaAT uamepenue tan d (cm. 5.4.1).

MpumedaHnune 1 — lpu nposepke cobriofeHUs yCroBUA Ha MOTepU WNKU TeMmrepaTypy KoHAeHcaTopa
criefyeT yuuTbiBaTh KonebaHns HanpsbkeHUs, 4acToThl M TeMnepaTypbl oxnaxjatollei cpefbl B Te4eHUe UCMBITaHNUS.
Mo aToi NpuuMHe pekoMeHAyeTcs 3adukcupoBaTb YyKasaHHble napameTpbl U TemnepaTypy Kopryca B DyHKLUM
BpEMEHN.

MpumevyaHune 2 — MenbiTaHne MoxeT OblTb NPOBEAEHO MO COrMALLEHUIO MEXAY WM3roTOBUTENEM U
nonb3oBaTenem npu He CUHYcoMAansHOM HampsKeHWs NPU YCMoBWUM, YTO 3Ha4YeHUe NoTepb B MOLLHOCTW OCTaeTcs Ha
ypoBHe 1,21 Prax.
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5.11 UcnbiTaHne HAa caMOBOCCTaHABIIMBAeMOCTb

Hacrosiee ucnbiTaHne NPUMEHUMO TOMLKO K CaMOBOCCTaHABMMBAIOLWMMCA KOHAEHCaTopaM U MOXeT
NpoBOAUTLCA Ha 3a@BEPLUEHHOM YCTPOWCTBE, Ha OTAENbHOM SNEeMEHTEe WKW rpynne 3SMeMEHTOB,
COCTaBNAIOWMX YaCTb YCTPOWCTBA, NPW YCMOBUWU, YTO WUCMbITLIBAEMbIE SMEMEHTbl MAEHTUYHbI TEM, UTO
MCMONb30BaHbl B YCTPOWCTBE, U UX COCTOSAHWE CXOAHO C COCTOSIHMEM 3NIEMEHTOB, COCTaBMANLUX YacTb
ycTpolicTea. Belbop octaeTcs 3a uarotoButenem.

KoHnaeHcaTop unu aneMeHT JOmkHbl noaBepraTbcs Ha 10 ¢ BO3AENCTBUIO HANPSHKEHUSA NOCTOSAHHOMO
Toka: 1,1 YMHOXWTb HA 3HAYEHWE HENOBTOPAOLLEroCA/MMNYNbCHOrO HanpsikeHuss (Us) unu pasHbIM
CTaHAAPTHOMY ucnbITaTensHOMY HanpsokeHuto (1,5 Uy Ans koHAeHcaTtopoB nepemeHHoro Toka, 1,5 Unpc
Ans KOHAEHCATOPOB MOCTOSHHOTO TOKA), B 3aBUCMMOCTM OT TOrO, Kakas BENNYMHA OKaXXeTCs BbILLIE.

Ecnu B TeuyeHue 3TOr0 BpeMEHM NPOU3OMAET MeHee MATU COPOCOB, HaMPsHKEHUE AOMKHO ObITb
MEeZAMNeHHO NOBbLIWATLCA A0 TOr0 MOMEHTA, KOrAa NpousonaeT nsaTb COPOCOB C MOMEHTa Hayana UCnbITaHusa
MW NoKa HanpsHKeHWEe He JOCTUTHEeT 2,5-KpaTHOro HOMUHaNbLHOTO HanpPsXKEHUS.

Ecnu npousoiiget meHee naTu cOPOCOB, NOKA HaNPsSHKEHME AOCTUTHET 3HaveHun 2,5 Uy B Teyenune 10
C, UCNbITaHWE AOIMKHO 3aBEPLUNTHLCS.

Mo n nocne ucneiTaHua HEO6X0AMMO U3MEPATb EMKOCTb M tan &. He gonyckaeTcs HUKaKux U3MeHeHUn
€MKOCTH, paBHbIx/BbiLe 0,5 %.

Cneayet NnpoBepUTbL CReayoLLyo hopMyny:

tan 8 <1,1tan 8 +1x 1074,

tan 5 — 3Ha4YeHue nocne ucnbiTaHus, a tan 55 — A0 UCNbITaHUA.

5.12 N3mepeHue pe3OHAHCHOMN 4aCTOTbl

Pe3oHaHCHYI0O 4acToTy Heob6xoAMMO WU3MEpPATb B AuanasoHe TemnepaTtyp, ykasaHHom B 5.1.2, ¢
MCMONb30BaHMEM METOAa, CBOAALLEr0 K MWHUMYMY MNOTPELHOCTU, KOTOpas BO3HMKAET BCMNeaCTBUE
COEAMHEHMI U BCNOMOTaTernbHbIX YCTPOUCTB.

Haanexalmin MeToa nsmepeHust MOXKET ObiTb BbIOpaH M3 ABYX NPMMEPOB, YKa3aHHbIX B NPUnoXxeHuu C.

Hacrosulee nsmepeHue He sBNSIETC HEOBXOAUMbBIM AN BCEX BUAOB NMPUMEHEHUS.

MpumeyvyaHune 1 — CaMOMHAYKLUUA paccUATLIBAETCS MO pE30HAHCHOW YacToTe, U 3HaYeHWe CaMOUHAYKLWUK
He AOMMKHO NpeBbILLaTh 3Ha4eHWe, CornacoBaHHOE MeXAY M3roTOBMTENEM M Morb3oBaTenem.

MpuMmevyaHune 2 — CoBpeMeHHOe obopyaoBaHMe MOXeT noTpeboBaTb, 4TOObLI KOHAeHcaTop AnA
npaBunbHoOl paboThl UMen o4YeHb Manyto CaMOUHAYKLIMIO.

5.13 KnumaTtuyeckue ucnbitaHmsa

5.13.1 NameHeHHne TemnepaTtypbl

McenbiTaHue Ha M3aMeHeHne TemnepaTtypbl HE0OX0AMMO NPOBOAUTL B COOTBETCTBUM C UCNbITaHuem Na
unu Nb no IEC 60068-2-14, no cornalleHW0 Mexay W3roToBUTENEM U MONb30OBATENeM KacaTenbHO
BEPXHEr0 U HWXKHETO Npeaena TemnepaTypbl KOHAeHcaTopa.

UcnbitaHue Nb He06x0AKMMO NPOBOAUTL C NEPEXOAHbLIM CPOKOM nopsaaka 1 u (1 K/MuH).

5.13.2 Tennasa u BnaxHasa armocdepa, CTaLlMoOHapHOe COCTOSIHNe

MUcnbiTaHue B Tennoi u BRaXKHOM aTMocdepe, CTaLMOHAPHOE COCTOSHME (ucnbiTaHue Ca) AO0SDKHbI
npoesoauTb cornacHo IEC 60068-2-78 CO CTENeHbI0 XECTKOCTU, COOTBETCTBYIOLLEN KaTeropum MecCTHOCTMU
NpUMEHeHusa KoHAeHcaTopa. [1o Havana AONroCPOYHOr0 MUCNbITaHUSA crneayeT M3MepuTb €MKOCTb npu
KOMHaTHOW TemnepaType. [locne 3aBeplWeHUsA CTauMOHapHOTO WCMNbITAHUMSA KOHAEHCATOP AOSHKEH
noaBepraTbCs WCMbITAHMIO HAMPSPKEHWA MEXAy BblBO4AMW B COOTBETCTBUM C 5.5.1 U wucnbiTaHuio
HanpskeHMsA Mexay BbiIBOAAMU U KOHTEMHEPOM B COOTBETCTBUM € 5.6.1.

HakoHel, n3mepeHue emkocTu HeobxoAMMO MpPOBOAWUTL B COOTBETCTBMM C 5.3.1 npu ycTonuuBOM
KOMHaTHOW TemMnepartype.

B TeueHue uUCNbITAHWA HE JOMKHO UMETb MecTa HU NpPo6OoSA, HU UCKPEHUS HWU Ha OoAHOM obpasLue.
CamoBoccTaHasnueatomincs npoboi gonyctum. MIsMeHeHne eMKOCTM He JOSHKHO npeBbiwaTh 2 %.
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5.14 MexaHnyeckoe ucnbiTaHue

5.14.1 MexaHu4yecKkue ucnbiTaHUA BbiBOAOB
BbIHOCNMBOCTL BbIBOAOB HEOOGX0AMMO MPOBEPATH B COOTBETCTBUM C AAHHLIMU, NPUBEAEHHLIMU B
Tabnuue 2.

Tabnuya 2— McnelTaHue BLIHOCIUBOCTY BLIBOAOB

Homep MenbiTaHus unv nsmepeHus MapameTpel Kputepun ucnbitaHua
1 [TpoYHOCTb Ha pacTaxeHue IEC 60068-2-21 Ua1 3aBu1CUT OT BECA Kaxgoro
coefuHUTENbHbIX kKabenew n KoHZeHcaTopa, He MeHee 10N

nasHbIX COeANHEHNA

2 MpoYHocTk Ha Marné Uy KonuyecTso Luknos usrnba 2
coefIUHeHWI

3 MpoYHOCTL Ha Marnb naiku un Upa KonuyecTso uaruba Ans nasHbIx
MIOCKUX KIEMM KNeMM ¢ NoACOeANHEHHBIMU

npoBofamMu Take 2

4 ConpoTuBneHue Kpy4eHuto U
0CeBbIX COEAUHEHMIA

HecTkocTb ypoBHSA 2

5 ConpoTuBneHue KpyTaLwero Uq HecTKocTb YypoBHS 2
MOMEHTa BUHTOBLIX U1
60onTOBLIX COeANHEHNIA

6 ConpoTuBneHue naike u IEC 60068-2-20 Mpunoii Ha 350 °C
HarpeBy nasHbIX Tunopasmep A
COeINHEHWI

5.14.2 HapyxHblit ocMOTP

KongeHcaTopbl OCMaTpuBaloT BU3yarnbHO W NPOBEPAIOT HA NpeaMeT OTAENKU, MapKUPOBKM U 06LLMX
rabapuTos.

5.14.3 Bu6paumsa u yaap

Hacrosiwee wucnbiTaHme HeobXoAuMMO nNPOBOAUTL TOMBLKO NO 3anpocy nornbL3oBarens, W ero
npoBeAeHue cneayeT cornacoBartb C U3rOTOBUTENEM.

a) Bubpauus, B coorsercTeum ¢ IEC 60068-2-6.

1) Ina KOHAEHCATOPOB C BECOM, HE NpPEeBbILLAIOWNUM 3 Kr

f=or108055y

a=+0,35Mm

UcnbiTaHne ANUMTENbLHOCTM Ha 0Cb = 10 YacTOTHBLIX LMKNOB (TPU OCK CMeLeHbl Ha 90° OTHOCUTENLHO
apyr apyra), 1 oktaBa/mMmm

2) OnAa KkoHaeHcaTopoB C BeCOM, NpeBblwalwmMm 3 Kr, BbIOOp YCRNOBUM WUCNbITAHUSA cneayet
€OrnacoBartb Mexay nonb3oBarenem U M3roToBUTENEM.

b) YaapHble ucnbitaHus: BoIGOp yCNOBMIA UCNBITAHUA CrieayeT COrnacoBatb Mexay nNonb3oBarenem u
U3roToBUTENEM.

[o u nocne MexaHU4Yeckux WUCMbITaHUN HEOOXOAMMO U3MEPUTb €MKOCTb. He aonyckaeTcs HUKakux
M3MEHEHUN eMKOCTH, paBHbIx/Bbilie 0,5 %.

5.15 UcnbiTaHue Ha yCcTanocTb

3agayeil UCnbITaHUsI Ha YCTanocTb SIBNSIETCA AEMOHCTpauus paBoTocnocoGHOCTM KOHAEHcaTopa B
YCIOBUAX, KOTOPbIE AEiCTBUTENLHO UMEIOT MECTO npu paboTe.

McnbiTaHne Ha ycranocTb HeoOX0AWMO MPOBOAWTL HA 3aBEPLUEHHOM YCTPOWCTBE MMM MOAEMNbHOM
KOHZeHcaTope.
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5.15.1 NMoaroToBka yCTPOMCTB K UCNbITAHUAM
YCTpONCTBO HEOBX0AUMO MOABEPrHYTb BO3AENCTBUIO HAMPSDKEHUSA BENUYMHOW 1,1, YMHOXEHHOW Ha
Un, B HOpMarnbHbBIX NOroAHbIX YCIIOBUSX NPU TeMnepaType He MmeHee + 10 °C B npomexyTke oT 16 10 24 u.

n puMedyaHNe — HaCTOFILU,aﬂ MeToAUKa OCTaeTCA Ha YCMOTPEeHUe U3roTtoButTensa.

5.15.2 M3amepeHus ICXO0OHOM eMKOCTU U KoadduumeHTa noTepb

YCTPOMCTBO B HE 3anUTaHHOM COCTOSIHUM NOMELLAETCH HEe MeHee 4Yem Ha 12 4 B NpOoBETPUBAEMYIO
kamepy ¢ Temneparypoi (30 £ 2) °C.

M3mepeHusi 4OMmKHbI NPOBOAUTL B COOTBETCTBUM C 5.3 MpU TON e Temnepartype OKpyxaiollen cpeabl,
yepes 5 MUMH NOCNE NoAavn HaNPSAXKEHNUS.

5.15.3 UcnbiTaHue Ha yCcTanocTb

MconbiTaTenbHas kamepa AaormkHa ObiTb Harpeta A0 TemnepaTtypbl, Onu3kon K Temneparype
UCNbITAHUA.

Mcneiryemoe yCTPOCTBO NOMELLIAETCH B PA30OrPETYIO KAMEPY W 3anNUTbLIBAETCA NPU COOTBETCTBYIOLLIMX
yCrnoBusix, kak onucaHo B Tabnuue 3. KoHAeHcaTOpbl NEPEMEHHOrO U MOCTOSAHHOIO TOKA [AOIDKHBI
noaBepraTtbCs Haanexalum WUCMbITaHUsAM MO pelueHuto u3rotosutens. Korga temnepatypa B kamepe
JoWaeT A0 nokasatenei MCnbiTaHus, YCMOBMSA OXMaKAeHWs/Harpesa YCTPOMCTBA pPerynupylor Takum
o6pasom, 4ToObl NMpU 3TOM TeMnepatype WUCNbITaHUs Hactynuna crabunusauus. Mocne 3TOM UCXOAHOM
cTabunusauum He AONYCKAETCA HUKAKUX U3MEHEHWIT B TeMnepaType oxNaxaeHus/Harpesa.

Temnepatypa ucnbiTaHUss — 3TO MakcumarnbHas Temnepatypa Kopnyca (6,,x)B TeueHue
MaKCUMarbHOTO HEMNPEepbLIBHOTO paboyero ycroBus, T. €. WCKNOYasi MepepbiBbl M HENpeABUAEHHbIE
obcroATenbCTRAa.

CnepyeT npunaratb WCNbITaTenbHOE HanpsbkeHue U, (YNCTOE CUHycOMAanbHOE HanpsikeHue
MOCTOAAHHOIO WNW MEePEeMEHHOro TOKa C MUKOBLIM HanpskeHuem, paBHbiM Unpc unu Uy, YMHOXEHHBIM Ha
KO3PuLUUEHT yckopeHus)). PasnuyHble KO3pdULUMEHTBI YCKOPEHUA /, a Takke ANUTENbHOCTb UCNbITAHUS
MOXHO BblOpaTb u3 Tabnuubl 3. Boibop ocTaetcs 3a u3rotoButTenem. B cepeamHe ucnbiTaHUs Ha ycTanocTb
C KOHAEeHcaTopa CrneayeT CHATb HanpsbkeHWe, OXNaguTb Ha BO3Ayxe NpWU Temnepatype oxnaxaatoLuen
cpeabl u noaseprHyts 1000 paspsigoB kak B 5.9, HO npu nukoBom Toke 1,4 [, rae | — makcumanbHbIV
NMUKOBBIN TOK (CM. 3.20).

YacToTa paspaaos yCTaHaBMMBAETCSl U3rOTOBUTENEM.

B makcMMarnbHO CXaTblii CPOK KOHAEHCATOPbl AOSMKHbI ObiTh CHOBA 3anUTaHbl ANs 3aBepLUEHUs
ucnbITaHUs.

Tabnwuuya 3—WcneiTaHne Ha ycTanocTb

Tun KoHAEHcaTopa U Oranbl ucnbiraHua Temnepatypa AnurensHocTb unn
KONU4ecTBO paspsaoB
MOCTOAHHBIN TOK 1,4 Unpc TemnepaTtypa 250 4
nenbITaHuA
1,4 Unoc 1,41 KoMHaTHas 1 000 pa3
TemnepaTtypa
1,4 Unpc Temnepartypa 250 4
ncnbiTaHus
1,3 Unoc TemnepaTtypa 500 4
nenbiTaHus
1.3 Unoc 1,41 KomHaTHas 1 000 pa3
TemnepaTtypa
1,3 Unoc Temnepatypa 500 4
nenbiTaHus
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OkoH4aHue mabnuupi 3

Tun koHaeHcaTopa U OTanbl ucnbiTaHua Temnepartypa OnutenbHocTb Wn
KONU4eCcTBO pas3psanoB
MepemeHHbIR ToK 1,35 Un Temnepatypa 2504
UcnbITaHUs
1’?C5MUN 141 KomHaTHag 1 000 pa3
Mpumeyvanune:1) remneparypa
1,35 Un Temnepatypa 2504
UcrnbiTaHua
1,25 Un Temnepatypa 500 4
ucnbITaHus
1,25 Un
(cMoTPH 1,41 Tg\oﬂm{::a;riaﬂa 1 000 pa3s
MpumeyvaHne: 1) patyp
1,25 Un TeMnepatypa 500y
UcnbITaHUA
MpumevyaHune 1 — YcnoBuA B TeYeHUE ITOr0 UCMbITAHUA MOTYT OTRAUYATLCA OT paboumx ycrnoBuiA,

Hanpumep 50 unu 60 My ANA BceX KOHOEHCaToOpOoB NepeMeHHOro Toka.
MpumMmeyvyaHune 2 — [lononHuTencHoe oxnaxaeHWe MoxeT ObiTb WCNONBL3OBAHO, €cnu TemnepaTypa
Kopryca npeBbIaeT O,y -

MpumevyaHune 3 — lacAwue KoHAeHcaTopbl ANSA 3anupaemblx TupucTopoB (GTO) no cornaiueHuto
Mexay rnonb3oBaTeleM M U3rOTOBUTENEM  MOryT  OblTb  UCMbITaHbl  NYNbCUPYIOWUM  HanpsbKeHnem

(onHoHanpaBneHHbIM) Uy = U, = (1,25 or 1,35)Uy KaK Ans KOHLEeHCaTOpOB NEPEMEHHOro ToKa.

5.15.4 OkoHYaTesIbHbI€ U3MEPEHUA eMKOCTH U tan §

NamepeHnss gOMKHbI MPOBOAMTL B COOTBETCTBMM C pasfernom 5 B TeuyeHue ABYX AHeEW nocne
3aBEPLUEHUS UCMBITAHWUIA HA YCTaNOCTb.

5.15.5 Kputepuii npueMnemMocTu

NamepeHus eMKOCTH, NPOM3BEAEHHOE B pasaenax 5 u 7, 4OMKHbI pacxoautbca He 6onee yem Ha 3 %
OT UCXOAHbLIX 3Ha4YeHunin. O6 oTKkasax crneagyeT coobwarhb.

Ecnu yCTpONCTBO/KOHAEHCATOP OTKasanu, MWChnbiTaHWe MOBTOPAETCHA, UM AanbHenwux cO6oeB He
JonyckaeTcs.

5.16 UcnbiTaHMe Ha pa3pylueHue

5.16.1 O6wme nonoxeHus

HacTosilee ucnbiTaHMe NpoBOAAT ANA onpeaeneHusi NOBEAEHUA KOHAeHcaTopa M NOATBEPXKAEHUSA
OOMKHOW paboTbl NPeaoXpPaHUTENbHBIX CUCTEM B MpefAenax TEXHUYECKUX XapaKTepucTuk. HEeBO3MOXHO
rapaHTMpoBaTb NONHOCTLIO BecnepeboiHyo paboTy B X04€ STOT0 UCTbITAHUS.

Hacrosiiee ucnbiTaHMe NPUMEHUMO TONbKO K KOHAeHcaTtopam € 3awmTon (cMm. 8.1.1) ¢ niobbimu
npeaoxXpaHUTENbHbIMKU CUCTEMaMU. B TO e BpeMs crneayeT y4ecTb Cneayoulee.

HecamoBoccTaHaBnMBaKLMECA KOHAEHCATOPbI C 3aLLUMTON BHYTPEHHUMU NPEAOXPAHUTENAMU AOIKHbI
COOTBETCTBOBATbL YcroBusiM 5.17. Ons KOHOeHcaTOpoB 3TOro poaa cobniogeHne Ttpebosanun 5.17
CUUTAETCH SKBUBANEHTHbLIM COaepXaHuto 5.16.

KoHaeHcaTopbl 6e3 yCTPOWCTBA OTKMIOMEHUS, HO MMELUMEe AETEKTOpP MepeHanpshkeHus nmbo
npeaHasHadYeHHole Ansi paboTbl C HWUM, AOMMKHbI MOABEpPraTbCs 3TOMY MWCMBLITAHUKD U NOMEYaTbCsl
cneayowmm obpasom: «besonacHas paboTa TONbKO C AETEKTOPOM NEPEHANPSKEHUNA».

MpumevyaHue — TlockonbKy feUcTBUTENbHbIE YCNoBUS paboTbl MOMYT CYLUECTBEHHO OTnnYaThes,
NoBeAeHMWE K KOHLY CpoKa CryXObl MOXET TakKke OTNMYaTbes. HakonneHHyo 3HEPrUIo, OXULaeMYyo ANUTENbHOCTL Toka
KOPOTKOro 3aMblkaHust npu c6oe Toka U T. 4. cneayeT ydecTb Npu npumeHeHun. CobniogeHune 5.16 He rapaHTupyeT
Ge3onacHoe 3aBepLUeHne cpoka cryx6bl KOHAeHcaTopa.
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WcnbiraHue Ha paspylieHne HeoGXoAuMO MPOBOANTL MPUMEHUTENBLHO K TUNY MPEAOXPaHUTENbHON
CUCTEMbI M OCHOBHOMY THUNy MPUMEHEHWSt KOHAEHCATOpPOB B COOTBETCTBMM C Tabnuuein 4. BwuiGop
NPOBEAEHNSI UCTILITAHUS NPUMOXKEHMEM LMKIOB «NEPEMEHHBIA TOK — MOCTOSIHHLIA TOK», NMBO UMKNOB
«MOCTOSIHHBIN TOK — MOCTOSIHHBLIA TOK» OCTaeTcs 3a usrotosutenem. Nocne cb6osi BpeMsl Ha OTKIIOYEHUE
KOHZIEHCATOPA OT UCTOYHUKA NUTAHWUA AOSHKHO ObITb YKAa3aHO M3rOTOBUTENEM.

Tabnuya 4 — UcnbiTaHne Ha paspylieHne Kak PyHKLUA TUna «NpefoxXpaHUTeNbHbIE CUCTEMbI»

Tun ycTponcTsa MpenoxpanutentHas cuctema OcHoBHoW Tvn MoanyHKT ucnbiTaHuA
npuMeHeHua
nepeMeHHbIi ToK 5.16.2
1 OeTekTop
nepeHanpsXxeHns
CamoBoccTaHaBnmBaroLmiica
NOCTOSHHBIWA TOK 5.16.3
2 PaaMblkaTenb nepeMeHHbIN ToK 5.16.2
nepeHanpsxeHns
NOCTOSIHHBLIWA TOK 5.16.3
3 CermeHTMpoOBaHHasa unu NOCTOSAHHbIIA 5.16.3
He cerMeHTUpoBaHHas ToKk/nepeMeHHbIN TOK
MeTannmanposaHHas
KOHCTPYKLMS
nepeMeHHbIA ToK 5.16.2
He 1 JeTekTop
CaMOBOCCTaHaBJ'IVIBaI-OLLl'I/IVICﬂ nepeHanpspKeHus
NOCTOAHHBLIA TOK 5.16.3
2 BHyTpeHHne nepeMeHHbIN ToK 5.17
NpeAoXpaHuTenu

5.16.2 MocneaoBaTeNbHOCTbL UCMbITAHUA KOHAEHCATOPOB NEPEMEHHOro Toka

McnbiTaHne Heo6xoaMMO NPOBOANTL HA KOHAEHCAaTOPHOM YCTPOMCTBE.

Ecnu ykasaHO M3rotoBuTenemM, MOXeT ObiTb MCNOMb30BaH KOHAEHCATOP, MPOLUEALLUIA UCNbITaHUE Ha
ycTanocTb.

MpuHUMN UCNbITAHWA COCTOMT B NPOBOLMPOBaHMM cOoeB B anemMeHTe(ax) 3a CHYET BbICOKOrO
BHYTPEHHErO MOJIHOFO COMPOTUBIIEHUSI. UCTOYHMKA NMUTAHMS NOCTOSIHHOTO TOKA M MOCMEAYIOLWen npoBepke
noBeeHus KOHZEeHcaTopa npu NPUNOXKEHUM HanpskeHus nepeMeHHoro  Toka. C6oi
HECaMOBOCCTAHABMMUBAIOLMXC KOHAEHCAaTOpOB ©6e3 BHYTPEHHUX NpejoxpaHuTenen MoxXeT ObiTb
MMUTUPOBAH B COOTBETCTBUM C METOAMKON no 5.17.4. Buibop octaercs 3a usrotosutenem. KoHaeHcatop
JOmKkeH OblTb YCTaHABMNUBNEH B Ne4Yb C LMPKYNsAUMEN BO3Ayxa Npu TemnepaTtype, paBHOW MaKCUManbHOW
TeMnepatype Bo3ayxa OKpyxaloLlen cpeabl npyu paboyel TemnepaType KoHaeHcarTopa.

Koraa Bce pJetanu KoHAeHcaTopa AOCTUIHYT TemnepaTtypbl neuu, Heob6x0AuMMO BbINOMHUTHL
cneaylowylo  NocrneaoBaTernbHOCTb  UCMbITAHMS C  Lienblo, YkasaHHOW Ha pucyHke 1. Bwmecto
npeaoxpaHuTens, U3o0paXeHHOro Ha puUCyHKe 1, €eCnu  KOHAEHCATOp  3alyLleH  AETEeKTOpoM
nepeHanpskeHUs!, MCNONb3YIOT pa3MbikaTenb LENU, YNPaBnAeMblil A€TEKTOPOM NEPEHANPSKEHUS.

a) Momectue nepexmoyarenu H u K B nonoxexnme 1 n «a» COOTBETCTBEHHO, MCTOYHUK HANPSHKEHUN
nepeMeHHoro Toka N yctaHaBnuealot Ha 3HauyeHue 1,3 Uy M TOK B KOHAEHCATOpe 3anucbiBaeTcs.

b) UCTOUHUK HANpsPKEHUS NOCTOSIHHOTO TOka T yCTAHABNMBAIOT HA 3HAYEHUE HANPSHKEHUA U 3HaYeHue
TOKa KOPOTKOro 3aMblKaHMs, yka3aHHble U3roTOBUTENEM; nepeknodarens H ycraHasnmeaiot B Nonoxexue 2.
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¢) MepeknioyaTens H yctaHaBnuBaeTcs B NoNoXeHue 3, a nepekntovatens K B nonoxeHue «by ¢ tem,
4yTOObI NPUMOXWUTL UCMNbITATENbHOE HaMPsXXEHWEe MOCTOSHHOIO TOKa K KOHAEHCaTopy, BblAEpPXKMBAeMoe B
Te4yeHue 3a4aHHOro nepuoaa, ykasaHHoro U3arotToBUTENEM.

d) Mepeknioyatens K 3aTem CHOBa YCTAHaBMMBAIKT B MNOMOXEHUE «a» C TeM, YTODbI MPUNOXUTL
UCMbITATENBHOE HaNpPsiXXeHWe NePeMEHHOro ToKa K KOHAEHCATOPY, BbiAepP>KMBAaEMOEe B TeYeHue nepuoaa B 5
MWH, MOCIE Yero TOK B KOHAEHCATOPe CHOBA 3anucbiBaeTCs.

B pesynbTaTe MOryT ObiTb Cneayiowue ycnoBus:

1) amnepmetp / n BonbTMeTp U o6a noOKasbiBAlOT HyMb: B TAKOM cCryyae cnegyetr npoBepuTb
npegoxpanutens F unu coctoaHne getekropa nepeHanpsxxkenus. Ecnv npegoxpanutens F neperopen, ero
crneayet 3amMeHWUTb. 3aTeM HanpsbkeHue N npunaraeTcsa K KOHAEHCATOPy, U, ecnu nNpeaoxpaHuTenb CHOBA
neperopaeT unu cpabaTtbiBaeT AeTEKTOP NepeHanpsikeHUsl, UCNbITaHUe NPekpaLLaeTcs.

Ecnu npegoxpaHuTens F He neperopen unu AeTeKTOp NepeHanpskeHusi He cpabarbiBaeT, METOAMKA
COCTOUT B MPUMOXEHUU K KoHAeHcaTopy HanpskeHua T u N, kak npeanucaHo B nepeuncrieHusx c) m d), ¢
UCNonb30BaHMEM TONbKO nepeknioyarens K.

2) Tok Ha amnepmMmeTpe / paBeH Hynto, a BONbTMETpP U nokasbiBaeT 1,3 Uy.

B aToM cny4yae ucnelTaHue npekpawiaeTcs.

3) Tok Ha amnepmeTpe [ Bbiwe Hynda. B aToM cnyyae ucnbiTaHue npoAorpkaeTcs, Kak npeanucaHo B
nepeuyncneHusax b), ¢) u d).

Ecnu nocne noBTOpeHMSA TakOW METOAMKM HECKONbKO pa3 OCTaTOMHAs €MKOCTb BbILLE Hyns unu
coctaenaer 10 % OT MCXOAQHOrO 3Ha4YeHWss B Criydyae CaMOBOCCTAHaBMNMBAIOLLIMXCH KOHAEHCATOPOB C
CerMeHTHOI unm ocoboi BeccermMeHTHO KOHCTPYKLMEN, MOXeT ObiTb UCMONb30BaH Apyroii obpasew, u/unu
UCMbITATENbLHOE HanpPskeHWe W BPeMs UCNbITAHMSA MOTYT OblTb MOBLILLEHbI, UMM YCTPOWUCTBO AOSDKHO
noABepraTbCA MNEpPEeHanps>KeHUI0 C BHELUHWM YrnpaBneHWem, Mnoka He cpaboTaeT pasMblkaTenb Wu
OEeTeKTop nepeHanpsHkeHns. 3HaueHue Takoro nepeHanpsXKeHUs AOMKHO ObITb yKa3aHO U3rOTOBUTENEM.

Mpu npepbiBaHUW METOAMKM MUCMbITAHUSA KOHAEHCATOP OXNax@akwT A0 Temnepatypbl OKpYXaloLewn
cpedbl U NPOBOAAT KaK UCMbITAHUE HANPSOXKEHUS Mexy BbIBOAAMM, TaKk U UCMbITAHME HAMPSKEHUA Mexay
BbIBOAAMM W KOPMYyCOM B COOTBETCTBUM € 5.5 1 5.6.

B cnyyae cpabaTbiBaHUsI A€TEKTOpa NnepeHanpskeHUsi He TPeOyeTCA UCMbITAaHUSI HANPSHKEHUS Mexay
BbiBOAaMu. COCTOsiHUE AEeTeKTopa Mnocne OXNaxaeHus OO0 TemnepaTypbl OKpyXalowen cpefbl AOMKHO
dUKCMpoBaThCS.

TOK KOPOTKOro 3aMblkaHMSA UCTOYHUKA HanpsixeHust N Ha BbiIBOAAX KOHAEHCATOpa A0MKEH ObITb Bbllle
5 Imax-

[oCTOAHHbIN
TOK

F [epeMeHHbIn

‘N L —
N — TOK
bk
a | N AC
|
P

PucyHok 1 — Cxema UCnbITaHWA Ha paspyLueHue

HoMuHanbHbI TOK | NpeaoxpaHuTens He AOMKEH ObITb MEHEE 2 ax.
JomkeH BbITb MCNONb30BaH NpeAoxpaHuTenb B COOTBETCTBUM € IEC 60269-1.

MpumedaHne 1 — Ecnu KoHgeHcaToOpHOe YCTPOMCTBO UCMOMbB30OBAHO C NapanefibHblM COeANHEeHUeM ¢
OPYr¥M  YCTPOWCTBOM, WCMbITaHWe crefyeT NpPoBOAWTb, MOMECTUB COOTBETCTBYHLLYH €MKOCTb napanfienbHo ¢
UCTOYHMKOM N.

MpuMedaHune 2 — Ecnu KOHAEHCATOpPHOE YCTPOMCTBO CMMLUKOM BENMKO WM CNWLKOM Mano Aans
cobrogeHnst napaMeTpoB UCMbITaHWiA, UCMbITaHWE CreAyeT MPOU3BOAWUTL MO COMMalLEHUI0 MeXAy W3roTOBUTENneM U
nonb3oBaTenem.

MpuMedaHune 3 — [nA He3alWMLEHHbIX KOHZEHCATOPOB PWUCK B3pbliBa OTHOCUTCS K ANIMTENBHOCTU
BO3AENCTBUA TOKa KOPOTKOro 3amMblkaHus. [lonb3oBaTenb MOXeT NPeAoCTaBUTb TeOPETUYecKyro MHdopMauuto, a
W3roTOBUTENb — 3HaueHHe /°t, 1 Takas MHOPMaLMS CYLLIECTBEHHO NOMOXKET KOHCTPYKTOPY OLIeHUTH PUCK B3pbIBa.

16



rOCT IEC 61071—2014

5.16.3 MocneaoBaTenbHOCTL UCNbITAHUA KOHAEHCATOPOB MNOCTOSAHHOIO TOKa

UcnbiTaHne Heo6x0aMMO NPOBOAUTL HA KOHAEHCATOPHOM YCTpolicTBe. Ecnn ykasaHo usrotoButenem,
MOXET ObiTb UCNONbL30BAH KOHAEHCATOp, NPOLWeALWA UCNbITaHUWe HAa yCTanocCTb. [puHUMN uCnbITaHUA
COCTOUT B NPOBOLIMPOBAaHKUM COOEB B areMeHTe(ax) 3a CHET BLICOKOIO BHYTPEHHETO NOSTHOro COnpoTUBIIEHUS
MCTOYHWUKA NWUTAHMA MOCTOAHHOTO TOKA W NOCNEeAylowei npoBepke MNOBEAEHUs KoHAeHcaTopa npu
NPUNOXEHUN BLICOKOTO HANpPsHKEHWS NOCTOAHHOMO TOKA C HaNOXXEHUEM HU3KOTO HanpsKeHWs! NePemMeHHOro
TOKa MM NOCTOSTHHOTO TOKA C HU3KUM BHYTPEHHUM MOSIHLIM CONPOTUBIIEHUEM.

C6oil HecamMOBOCCTaHaBMNUBAIOLMUXCA KOHAEHCATOPOB C BHYTPEHHUMM MPEAOXPAHUTENSAMU MOXET
6bITb UMUTUPOBAH B COOTBETCTBMU C MeTOAUKON No 5.17.4. Buibop ocTaeTca 3a U3roToBuTenem.

KonaeHcaTop He06X0auMMOo ycTaHaBnMBaThb B NeYb C LMPKYMSALMEN BO3yxa NpU Temneparype, paBHON
MakcuMarnbHON TemnepaType Bo3fyxa OKpyxaioLlein cpeabl npu paboyen Temneparype KoHaeHcaropa.

Korpa Bce petanu KOHAEHcaTtopa AOCTUFHYT TeMnepaTypbl MEeYu, HYXKHO BbIMOSHUTL CREAYIOLLYIO
nocrneaoBaTeNnbHOCTb UCMLITAHUSA C LENblo, YKa3aHHOM Ha pucyHke 1. UctouHuk N — 310 reHeparop
NOCTOSIHHOTO TOKa C HanoXeHWEeM NynbCUPYIOLLEro HANPSHXKEHNUSA (KOMIMOHEHT NEePEMEHHOI0 TOKa).

Mpumep renepartopa N nokasaH Ha pUCyHke 2.

HoMuHanbHbI TOK npegoxpaHutens F aomkeH ObiTb He MeHee 2 fyax.

CrnepayeT MCnonbL30BaTh NpegoxpaHuTens B cootesetcrteumn ¢ IEC 60269-1 BMecTo npegoxpaHuTens,
M300paKEHHOTO HA PUCYHKE 2; eClM KOHAEHCATOp 3almuieH AETEKTOPOM MepeHanpshkeHusl, NPUMEHSIOT
pasmMblkaTenb Lenu, ynpaensieMblii AETEKTOPOM NepeHanpsikeHus.

a) Momectus nepekmoyarenu H n K B nonoxxexune 1 n «a» COOTBETCTBEHHO, UCTOYHUK HanpsbkeHus N
yCTaHaBnuMBatoT Ha 3HayeHue 1,3 Uypc u 1,1 .

b) WCTOYHMK HanpspKEHUA NOCTOAHHOrO TOKa T YCTAHaBNMBAKOT Ha 3HAYeHWe, YyKa3aHHoe
M3roTOBUTENEM; 3aTeM nepekniodaTens H UKCUpyoT B NONOXEHUH 2.

¢) Mepeknioyatens H yctaHaBnuMBaloT B nonoxeHune 3, a nepekmoyvarens K B nonoxeHue «b» ¢ tem,
4YTOObLI NPUMNOXKUTE UCMLITATENILHOE HANPSDKEHWE MOCTOAHHOrO Toka T K KOHAEHCATopy, BblAEPXMBaeMoe B
TeuyeHue 3aaHHOTO Nepuoaa, yKa3aHHOTO U3roTOBUTESIEM.

d) Mepekntovatens K 3aTem CHOBa YCTAHABMMBAKT B MOMOXEHUE «a» C TeMm, YTOObl NpUNOXMUTb
HanoXeHHOe ucnbiTaTenbHoe HanpsbkeHne N K KOHAEHCATOpy, BbiAEMKUBAEMOE B TeYEHUE 5 MUH, NOKa TOK
B KOHEHCaTOpe 3anuCbiBaeTCs.

B pesynbTarte MOryT ObITb CneayoLme yCnoBus:

1) amnepmeTtp / u BonbTMETP U nokasbiBalOT Hynb: B TakOM CrnyyYae cneayet npoBeputb
npegoxpanutens F unu coctosHue aetektopa nepeHanpsikeHus. Ecnu npegoxpanutene F neperopen, ero
crnegyet 3ameHUTb. 3atem HanpsbkeHue N npunaraeTcsa K KOHAEHCaTopy, W, ecnu npejoxpaHuTenb CHOBa
neperopaer unu cpabaTbiBaeT [JeTeKTOp MepeHanpshkeHusi, ucnbiTaHwe npekpawaerca. Ecnu
npegoxpaHuTens F He neperopen unu AeTekTop nepeHanpshkeHusi He cpabaTbiBaeT, METOAMKE COCTOUT B
NPUMNOXeHUN K KoHAeHcaTopy HanpsbkeHua T u N, kak npeanucaHo B nepevucneHusax c¢) m d), ¢
UCMoNb30BaHMEM TOMNbKO nepekntoyatens K.

2) Tok Ha amnepmeTpe / paBeH Hynto, a BonbTMeTp U nokasbisaeT 1,3 Uypc.

B aTom cnyvae ucnbITaHMe NPekpaLLaloT, a eMKOCTb NPOBEPSIOT.

Ecnu eMKOCTb BbiLLE HYNA, UCMIbITAHME NPOAOIMKAIOT, Kak NpeanucaHo B nepeuncneHmsax b), c) u d).

3) Tok Ha amnepmeTpe [ Bbllwe Hyns. B aTOM cnydae ucnbiTaHue nNpoAosimkatoT B COOTBETCTBUU C
nepevncneHmsamMm b), c) n d).

Ecnn nocne noBTOPEeHWSA Takoi METOAMKA HECKOSNbKO pa3 OCTaTovyHas €MKOCTb Bbille HYMsS WM
coctaBnaetr 10 % OT MCXOOQHOro 3Ha4YeHWs B Crydyae CaMOBOCCTAHABMMBAIOLMXCA KOHOEHCaTOpPOB C
CEerMeHTHOI Unn 0coboi 6eCCerMeHTHOI KOHCTPYKLMEN, MOXET ObiTh UCNONbL30BaH Apyroi obpasew, u/unm
UCMbITATENLHOE HAaMNPSXKEHWE U BPEMS WCMLITAHWA MOTYT ObiTb MOBbLILIEHbI, UMM YCTPOMCTBO [AOMMKHO
noaBepraTtbCA MNEPEHAanpPsHKEHUI0 C BHELIHWMM YMpaBMneHWeM, noka He cpaboTaer pa3mblkaTene Wnm
JETEeKTOp NepPeHanpPsXKEHUA. SHaYEHNE Takoro NepeHanpsXKeHUs OIMKHO ObITk YkazaHO U3roTOBUTENEM.

Mpu npepbiBaHUM METOAMKM WUCMbITAHUS KOHAEHCATOP OXNaKZalT A0 TemnepaTypbl OKpyXatoLlen
Cpeabl M NPOBOAAT UCMLITAHUE HAMNPSHKEHNSA MEXAY BbIBOAAMU U UCTILITAHWE HAMPSHKEHUS MEXAY BbIBOAAMM
N KOPNycoOM B COOTBETCTBUM C 5.5 1 5.6.

B cnyvae cpabaTbiBaHWsA AeTeKTopa nepeHanpshkeHus He TpebyeTcs UCMbITaHUsI HanpsHKeHUst Mexay
BbIBOJAMMU.

Ecnn ycTponcTBO, NpeacTaBNEHHOE HA PUCYHKE 2 OTCYTCTBYET, MOXET ObITb MCNONb30BaH UCTOYHMK N
B COOTBETCTBMU C PUCYHKOM 3. B 3TOM cCrny4yae BbICOKMI MOCTOSIHHbIA TOK BblpabaTbiBaeTcs AUOAHLIM
MOCTOM. eHepaTopkl MOCTOAHHOIO TOKA U NEPEMEHHOTO TOKA AOIMKHbI ObITh PErynupyemMbIMu.
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CopepxxaHue nepeuucneHne a), 5.16.3 gomkHO ObITb M3MEHEHO creaylowuMm obpasom: «npu
nomellueHun nepeknoyatenen H n K B nonoxeHune 7 u «a» COOTBETCTBEHHO, UCTOYHMK HanpsbkeHua N
AOIMKeH ObITb YCTAHOBNEH Ha 3Ha4yeHue 1,3 Uy».

TOK KOPOTKOrO 3amblKaHWA UCTOUHMKA HanpskeHus N Ha BbIBOAAaX KOHAEHcATOpa AOMKHO ObiTh Bbille
5 Imax-

[MocTOsHHBIN
D]P‘i — N

TOK 4

1 — reHepaTtop NOCTOAHHOrO TOKa BBICOKOrO HaNpshKeHUs U BBICOKOTO TOKa; 2 — UCNbITyeMbliA obpasely;
3 — nHBEpTUpYIOLLEE YCTPONCTBO, TUPUCTOPLI, BapUOMeTp

PucyHok 2 — UCTO4HMK nocTosiHHOro Toka N — Tun 1

MOCTOSHHbI 5¢
TOK

™~

L~

N 1

DC AC ™~

1 [~ 2

VAV

1 — reHepaTop MOCTOSHHOIO TOKa BLICOKOrO HanpskeHWs 1 manoro Toka (300 MA); 2 — reHepaTop NepemMeHHOro Toka HU3KOro
HanpspKeHUA U BLICOKOTO TOKa; 3 — BbIMPAMUTENbHBIA MOCT HA3KOTO HanpshkeHWs; 4 — GNOoKMpYIOLUIA BLINPSMUTESNb BBICOKOTO
HanpsbkeHus; 5 — perynupoBka Toka KOpPOTKOro 3aMblkaHus; 6 — ncnbiTyemblli obpasel.

PucyHok 3 — UCTOvHMK NOCTOAHHOIMO Toka N — tun 2

MpuMmeyvaHune 1 — Ecnn KoHaeHcaTOpHOE YCTPONCTBO MCMONb3OBaHO C NapannenbHbIM COeAUHEHUEM C
APYTUM YCTPOCTBOM, WCMbiTaHWe cneayeT MNpou3BOAUTb, MOMECTUB COOTBETCTBYIOLYYIO €MKOCTb MNapannenbHo ¢

nctouHmkom N.

MpuMmeuvaHnune 2 — [llepeMeHHOe HanpsxeHne crnegyer BblbUpaTb TakuMm obpasom, 4TOOBI MO3BONUTH
LMPKYNALMIO TOKa KOPOTKOro 3aMblKaHUs.

MpumMmevaHune 3 — Ecnu koHaeHcaTopHoe YCTPOWCTBO CIMWKOM BENWKO, WM CIIULLKOM Mano Ans
cobnofieHns NapaMeTpoB MUCMbITAHUA, UCMbITAHUE CnefyeT MPOM3BOAUTHL NO COMMALUEHUID MEXAY M3roTOBUTENEM U
nornb3oBaTenem.

B cnyyae npuMeHeHusi CamMOBOCCTaHABMMBAIOLLMXCA KOHAEHCATOPOB C CErMEHTHOW unu 0coboMn
6eCCerMeHTHOW KOHCTPYKUMEeNn MOryT ObiTb MCNOSb30BaHbl WHbIE METOAblI AEMOHCTpaUMM CcrnocobHOCTU
KOHAeHcaTopa yTpatuTb cCBbite 90 % ero emKOCTM MO COrnaleHuio MeXAy W3roTOBUTENEM M
nonb3oBarenem.
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5.17 UcnbiTaHue Ha paccoeauHeHUe BHYTPEHHUX NpeaoxpaHuTenen

5.17.1 O6uwue nonoxeHun

Hacrosuwee ucnbitaHne NPUMEHUMO K He CaMOBOCCTaHABINMBAIOLMMCA KOHAEHCAaTOPaM, OCHALLEHHbIM
BHYTPEHHUMU NPEeaOXPaHUTENAMMU TOKA.

MpepoxpaHuTen, nNOCNeaoBaTenbHO COEAWMHEH C  3NEeMEHTOM(MMW), KOTOpble npeaoxpaHuTenb
npegHa3sHa4YeH n30NMpoBaTb, €CNN ANEeMEHT(3NeMeHTamMu) OTKaXKET. [uanasoH BENUYUH TOKA U HaNpsXkeHus
ANa npeaoxpaHUTEna 3aBUCUT OT KOHCTPYKLMWM KOHAEHcATopa u, B paae cny4vaes, OT 6atapeun, KOTOPON OH
NOAKIIOYEH.

Pa6Gota BHYTPEHHEro npeaoXpaHUTEnsA, Kak npaBuno, onpeaenserca oaHum unu oboumu u3
cneayiowmx pakropos:

- 3Heprueii paspsiga OT 9fIEMEHTOB UMW YCTPOWCTB, COEAWHEHHLIX MapanfienbHo C OTKA3aBLUMM
3NEMEHTOM UNU YCTPOWCTBOM;

- UMEeIoLWUMCA TOKOM OTKa3a.

n puMed4yaHune — Ecnu yCTpOIZCTBO sawjuueHo BHELWWHUM npepoxpaHuTeneM, UCnbiITaHue NpoBOAAT C
BHEWHUM NpeaoxpaHuTenem, npeanoXxXeHHblIM U3roTtoButenemMm KoHageHcartopa.

5.17.2 Tpe6oBaHUA K pa3MbIKaHUIO

MpepoxpaHutenb A[OmkeH o6GecneunTb OTKMIOYEeHWEe OTKa3aBLUero JfieMeHTa, Koraa npoucXoauT
3NeKTpuYeckuit Npobon aNeMeHTOB B Auana3oHe HanpskeHus, B KOTOPOM U; — HauMeHbluee, a u, —
HauBbICLLEE 3HA4YEHNE HaNPSHKEHUA MeXaY BbIBOAAMU YCTPOMCTBA B criydae c6os.

PekomMeHayeMble 3HaYEHUA U U U, crieayioLme:

uy = 0,8v2 Uy
uz =24,

rae U; — uenbiTatenbHOe HanpshKeHUe B COOTBETCTBUM (CM. Tabnuuy 1).

n pumMmedaHne — 3Ha4eHWs Uq M Uz OCHOBaHbl Ha TOM HanpsXXeHUU, KoTopoe MOXET 06bIYHBIM 06p230M
BO3HUKHYTE Ha BhbIBOAaxX KOHLEHCAaTOPHOro yCTpOVICTBa B Cny4ae SnekTpu4eckoro I'IpOGOFI aneMeHTa. lNonb3oBaTtento
cnefyeT yKasaTbh, OTNIUYAKTCA 1M 3Ha4YeHUA U4 U U2 OT CTaH4apTHBIX.

5.17.3 TpeboBaHUA K yCTOWYUBOCTU

Mocne paboTbl y3en npeaoxpaHWTeEns AOMKEH BbIAEPXMBATb MOMHOE HarpsbKeHUe 3rieMeHTa Mioc
noboe HecbanaHCMPOBAHHOE HamnpshkeHue BCneaCTBME cpabaTtbiBaHUMA npegoxpaHuTens u  niobbie
KpaTKOBPEMEHHbIE MepexXofHble MNepeHanpsKeHus, KOTopble OObIYHbIM 06pa3oM BO3HUKAKT B TeyeHue
cpoka cnyxbbl KOHAEeHcaTopa.

BHYTpeHHUE NpefoXpaHNTENM B TEYEHME CPOKa CryxObl KOHAEHCATOPA AOMKHbI ObITb CMOCOOHbI:

- HENPepbIBHO NPONYCKaTb MaKCUMarnbHbIi TOK yeTponcTea B 1,1 fay;

- BblAEPKMBATb UMMYILCHbIA TOK ycTponcTea (Is);

- MponyckaTtb paspsigHble TOKM BCrieAcTBMe Npobos anemMeHTa (3NemMeHTOB);

- BblAEPKMBATb pa3psagHOe UCTIbITaHUE.

[MTpumMeyaHune — PyKoBOACTBO MO 3alliMTe NpegoxpaHUTenei n pasMmelkaTtenei npueegeHo B 9.13.

5.17.4 MeToauka ucnbiTaHUA

McnbiTaHne Ha pasMblkaHue npeaoxpaHuTener NpoBOAAT HA BEPXHEM W HWKHEM npeaenax
HanpsbkeHus. BepxHee ucnbiTaTenbHOe HanpsbkeHWe MOCTOSIHHOTO Toka U, (CM. 5.17.2) npunaraertcsi, noka
He OTKaXKeT MeHee OAHOro NpeaoxpaHutens. 3aremM HanpshkeHue ymeHolaetcs Ao 0,8 Uy noka He oTKaxeT
cneayLwmin NpegoxpaHuTens.

HanpspkeHne Ha yCTpOWCTBE HEOoOX0AMMO U3MEpATb B XOA4€ UCMbITaHuA. Ecnu  HanpsikeHue
HEenocpeaCcTBEHHO A0 U nocne cpabaTbiBaHUs NpeaoxpaHuTensd otnuyaeTcs cebiwe 10 %, ucnbiTaHue
cneagyeT MOBTOPWUTb, COEAWHWUB AOMOSIHUTENbHYID EMKOCTb napanfienbHO UCMbITYEMOMY YCTPOMCTBY.
Hacroswee ucnbitaHne MOXET OblTb NOBTOPEHO HA HOBOM YCTPOWCTBE MO YCMOTPEHUIO M3TOTOBUTENS.

McnbiTaHna npegoxpaHuTenei npou3soaAT nubo Ha OAHOM MOMHOM KOHAEHCATOPHOM YCTPOWCTBE,
nMBo Ha ABYX YCTPOWCTBAX, €CMU BHYTPU UMEETCH TONbLKO OJAUH NpeaoXPaHuUTerb.

CrnegyeT wucnonb3oBaTb OAHY U3 HWXENpUBEAEHHbIX METOAMK WCMbiTaHus: a), b), ¢), d) unu
anbTepHAaTMBHBIN MeToA. BbibOp OCTaeTcs 3a M3roToBUTENEM.
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MpeanoyTMTENBEHO UCNOMb30BaHWE METOAA, HA OCHOBE KOTOPOrO WCMbITAHWA MOrYT NPOBOAUTL Ha
CTaHOapTHOM YCTPOWCTBE.

a) MexaHu4eckuin npoboit anemeHTa.

MexaHu4yeckuit npoboi anemMeHTa NPou3BOASAT C NOMOLLBIKD TBO3As, KOTOPbIA BOUBAETCA B 3NEMEHT
yepes npeasapuTenibHO NPOCBEPNEeHHOe 0TBEPCTUE B KOHTEHHepe.

MpumMedaHue 1—Tlpoboii TONLKO OJHOrO 3eMeHTa rapaHTUpoBaTh HEBO3MOXHO.

MpuMedaHue 2 — B uenax orpaHN4eHUs BO3ZMOXHOCTU UCKPEHUSI B KOHTENMHEpe BAOSb NOBEPXHOCTU
rBo3gs MoxXeT ObiTb UCMONb30BaH «rBO3[b», W3rOTOBMEHHBIA W3 W3ONUpylolero maTtepuana, wunu npotou MOXHO
MPOU3BECTU B ANEeMeHTaX, COeAUHEHHbIX Harmyxo, UNu B TEYEHUE UCNbITAHUS KOHTelHepa.

b) SnekTpuyeckuini npoboii aneMeHTa (NepBbiii METOA).

HekoTopbie a1eMeHTbl B UCNbITYEMOM YCTPOWCTBE OCHALLEHbI, HANPUMEpP, BCTABKOW, YCTAHOBMEHHOMW
MeXAy Cnosmu gnanekTpuka. Kaxkaas BcraBka nogcoeauHeHa K OTAenbLHOMY BbiBOAY.

Ons Toro, 4tobbl A06MTECA NpODOSi OCHALIEHHOrO Takum O00pa3oMm anemeHTa, npunaraeTcs
UMMYNbCHOE HanpshKeHWe AO0CTATOYHOM aMnnuTyAbl MeXay BCTaBKOM M OAHOW M3 0OMOTOK hOMbIM TAKOro
MOANMPULIMPOBAHHOTO 3MIEMEHTA.

TOK u/unu HanpsbKeHWe Ha KOHAeHcaTope Heo6xoaAuMO (PUKCUMpPOBaTb B TEYEHUE UCTbITAHUSA.

C) AnekTpuyeckuin npobon anemeHTa (BTOPOM METOA).

HekoTopble SMEeMEHTbl B WCMLITYEMOM YCTPOWCTBE OCHALLUEHbl KOPOTKMM NMaBKMUM NPOBOAOM,
COEAMHEHHbIM C ABYMSA AOMOJSIHUTENbHbIMM BCTaBKaMMW, YCTAHOBMEHHbIMW MEXAY CROsIMU AWINEKTPUKa.
Kaxxaas BcTaBka nogcoeanHeHa K OTAENbHOMY U30SIMPOBAHHOMY BbIBOAY.

C uenblo AoCTUXEHUA NpobosA aNeMeHTa, OCHALLUEHHOTo TakuMm NAAaBKUM MNPOBOAOM, OTAENbHbIN
KOHOEHCaTOp 3apshKkaeTcA A0 AOCTATOYHOIO YPOBHA 3HEPIUM U Pa3pskaeTcs Ha NpoBod B LENAX ero
paspbiBa.

Tok u/mnu HanpskKeHWe Ha KOHAeHcaTope Heo6xoaAUMO PUKCMpoBaTb B TEHEHWUE UCNLITAHUSA.

d) SnekTpudeckuit npoboii anemMeHTa (TpeTuii MeToa).

Hebonblyld 4acTb 9nemeHTa (UNU HECKONbKUX 9JMEMEHTOB) YCTPOMCTBA yAanAldT BO Bpems
NPOM3BOACTBA U 3aMeHAIT Bonee cnabbiM AManekTpukom. Hanpumep, AUINEKTPUK CO CAOAMU «NNEHKa —
6ymara — nneHkay pasmepom ot 10 go 20 oM’ BbIPE3AIOT U 3aMEHSAIOT ABYMS TOHKMMKU Bymaxxamu.

Ha BepxHem npeaene HanpspkeHUss AOMNYCTUMO TMOBPEXIAEHWE OAHOr0  AOMNONHUTENbLHOrO
npegoxpaHuTens (MMM OAHOW AECATON 9NMEeMEHTOB C MpEefOXPaHUTENAMMU, HanpsMyl0 COEAUHEHHbIX
napannenbHo), NnoacoeAUHEHHOro K roAHOMY aneMeHTy(am).

UcnbiTaTenbHOE HaNPsKEHME CrneayeT NoAAepXMBaTb HECKONbKO CeKyHA (MuHMManbHO 10 ¢) nocne
npobosi, ansi Toro 4tobbl 0BecneynTb NpaBUNBHOE OTCOEAMHEHWE npeaoxpaHutens 6e3 BO3aenCTBUA
paccoeaMHEHNs UCTOYHMKA MUTaHUA.

B ocobbix crnyvasx MoxeT ObiTb HEODXOAMMO MPOASNUTb UCMbITAHWA, MOKA HE NPOU3oWAeT ABa WM
6onee npo6osi anemMeHTOB KOHAeHcaTopa. KonuyectBo nNpoboeB Ha KaXabli nMpeden HanpsikeHus B TakuX
cny4vasx JOSMKHO ObITb COrnacoBaHO MeXay M3rotoButeneM u nonb3osarenem. Ecnu konuyectso npoboes
NPEBbLILLIEHO, BO3MOXHO, NPUAETCSA NOBLICUTL HANPSXKEHUE, yKkazaHHoe B 5.17.7.

MpumMmevyaHue 1 — B Xofe STOro MUCMbITaHUA criegyeT MPUHATE Mepbl NPeAoCTOPOXHOCTU BBUAY
BO3MOXHOIO B3pbiBa KOHAEHCATOPHOrO YCTPOiicTBa.

MpuMeyvyaHUe 2 — PeKOMEHAYeTCH paspsfuTL BCe MOCNEA0BaTeNIbHO COeAMHEHHbIE MPYMMbl 3rIeMeHTOB
rnocne KaXgoro UCTbITaHWs!, eCli KOHAEHCaTOp UMEeT NOCNef0BaTeNlbHO COefUHEHHbIE BHYTPEHHUE SMeMEHTHI.

5.17.5 lamepeHue eMKOCTU

Mocne ucnbiTaHuA crneayet M3MepUTb €MKOCTb AN MOATBEPXAEHWA TOro, YTO NpesoxpaHuTenb(u)
neperopen.

CrnepyeT uMcnonb3oBaTb TakoW MeTO[ W3MEPEHMs, KOTOPbIA [JOCTATOMHO YyBCTBUTENEH Ans
onpeaeneHns U3BMEHEHUs1 EMKOCTU, BbI3BAHHOTO OAHUM NepPeropeBLUMM NpefoXpaHuTenem.

5.17.6 BusyanbHbIit KOHTPONb

Mocne ucnbiTaHUA Ha pasMblkaHUE He AOMMKHO ObiTb 3aMETHO HUKaKMX 3HAYMTENbHbIX AedopmMauui
KOHTENHepa.

5.17.7 cnbiTaHUe HaNpsAXXeHUem

YCTPOWCTBO AOMKHO BblaepxuBaTb B TedeHue 10 ¢, 6e3 nocpeayowero cpabartbiBaHUs
npeaoxpaHuTenen, UCMbITaTeNbHOE HanpshkeHue. Takoe npeaerlbHOE WUCMbITaTerNIbHOE HAarnpskeHue, Kak
npaBsuno, AOMKHO ObITb PABHO MCMLITATENBHOMY HAMPSHKEHMIO, yKazaHHOMY B Tabnuue 1, ecnu ToMbKo He
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cornacosaH WHOM nopAaaoK Mexxay MW3roToButenem U nonb3oBateriemM B COOTBETCTBUU C MOJNIOXXEHUAMU
nepeuuncnenus d), 5.17.4.

6 Meperpysku

6.1 MakcumanbHO oONyCTUMBIE HanpspKeHUs

KoHaeHcaTopHble ycTpoicTBa AOMKHbI OblTb FOAHLIMKU K paboTe Ha Takux YPOBHSIX, MPW MOAOOHOW
ANUTENbHOCTM HanNpPsKeHUs!, KOTOpble COOTBETCTBYIOT NPUBEAEHHBLIM B Tabnuue 5, n 6e3 kakux-nubo cboes.
CnepyeT UMETb B BUAY, YTO Ni0OOI 3HAUYUTENbHDLIN Nepuos paboTbl HA HANPSAXXEHUAX CBbiLLIE HOMUHANBHOIO
CHWXXAET MONHbIA CPOK CNy>KObl KOHAEHCATOPOB.

Tabnwuuya 5— MakcumansHo JoNyCTUMbIE HaNPsPKEHUSE

MepeHanpsxeHus MakcumanbHas AnUTEenNbHOCTL B TeYeHne Habniopenua
OoAHOro AHA
1,1 Un 30 % ANUTeNbHOCTU NoA HarpysKkomn Perynupyetca cuctemoit
1,15 Un 30 MuH Perynupyetca cuctemon
1,2 Un 5 MUH Perynupyetca cuctemoit
1,3 Un 1 MUH Perynupyetca cuctemon
MpuMmeyvyaHune 1 — lNepeHanpsxeHune, pasHoe 1,5 Un B TeyeHne 30 Mmc, gonyckaetca 1000 pas B

TeyeHWe cpoka cnyxbbl koHaeHcaTopa. AMNIUTYAbLI NepeHanpsKeHW, KoTopble MOryT ObiTb BbigepxaHbl 6e3
3HAYUTENBHOrO CHWXXEHUS cpoka cryx6bl KoHZeHcaTopa, 3aBUCAT OT ANMUTENbLHOCTU, KONMYecTBa NPUIIOXKEHUA K
TemnepaTypbl KoHgeHcaTopa. B AononHeHWe 3TV 3Ha4eHUa nNpegnonaratoT, YTo nepeHanpspkeHUs MOryT BO3HUKHYTb,
Korga BHYTPEHHAS TeMmnepaTypa koHgeHcatopa MeHee 0 °C, HO TeM He MeHee YKNajbiBaeTcsi B TEMMepaTypHbIi
ANanasoH.

MpumeuvyaHue 2 — CpeAHee npunaraeMoe HanpsikeHWe He AOMKHO OblTb BhILWE YKAa3aHHOMO
HanpsbKeHUs.

7 Tpeb6oBaHuA TeXHUKKN Ge3onacHOCTH

7.1 PaspsigHoe yCTPOWCTBO

Mcnonb3oBanne paspsfHbIX PE3UCTOPOB HE MOAXOAMT AMNA ONPEAENEHHbIX SNEKTPOHHbLIX CUMOBbIX
KoHaeHcaTopoB. o Tpe6GoBaHMIO NONb3OBATENs KaXKAoe KOHAEHCATOPHOE YCTPOMCTBO unu BHarapes
JOJDKHBI ObITh OCHALLEHbI CPeACTBaMU ANA Pa3psaaKu KaXaoro ycTponcTea B TeveHne 10 MuH 4o 75 B nn6o
MeHee OT UCXOAHOro HanpsikeHusa Uy unu Uypc.

KonaeHcaTtopbl 6e3 paspsiaHbIX Pe3MCTOPOB U C 3Hepruei cebiwe 100 DK AOMXKHbI ObiTb 3alLMLLEHbI
nocpeacTBOM KOPOTKOrO 3aMblKaHWA MEXAY BbIBOAaMU M BbLIBOAAMU KOPNYCOM nepea nocTaBKOMW.

He pomkHO ObiTb HMKaKOrO Mepekniovatens, OTCEYKM NpesoxpaHuTens unu  noboro MHOro
M30NUPYIOLLEro YCTPOWCTBA MEXAY KOHAEHCATOPHbLIM YCTPONCTBOM W STUM pa3psdHbIM YCTPONCTBOM.

PaspagHoe yCTpoiCTBO HE CMYXUT 3aMeHUTENEM 3aMblkaHMS BbIBOAOB KOHAEHCATOPA HAKOPOTKO U Ha
3eMSI0 nepea NOAKMYEHNEM.

KoHaeHcaTopbl, CoeAMHEHHbIE HaNPAMYIO C APYTUM anekTpuieckuM 06opyaoBaHueM, NpeaycMaTpuBaioLLMmM
KOHTYP pa3psiaa, CHUMTAIOTCA Haanexalmm obpa3om paspsKeHHbIMW MPU YCIIOBUM, YTO XapakTePUCTUKWN KOHTYpa
obecneunBaloT paspsa KOHAEeHcaTopa B Npeaeriax ykasaHHOTO BbilLie BPEMEHM.

Pa3psgHble KOHTYpbl AOMKHbI 0BGnagaTb ageKBaTHOW TOKOMPOBOAWMOCTLIO, AN TOr0 YTOObI
pa3spaauTb KOHAEHCATOP Ha NMMKOBOM 3HAYEHUU MAKCUMAarnbHOFO NEPEHANPSIKEHUS.

7.2 CoeauHeHus Kopnyca

B uensax ycTaHOBMEHWsi MOTEHLMana MeTannuyeckoro KOHTEWHepa KoHeHcaTopa M ofecrneyeHus
nponyckaHusi Toka npoGos B criyyae npoGos Ha KOpMyc, KOPMNYyC AOIDKEH OCHALLATLCA COEAMHEHMEM,
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noaxoAslMM Ans NponyckaHusi Toka npo6os, MNU HEOKPALEHHON HEMKAaBEIOLWEeNn MeTannmMyeckon
o6nactblo, noaxoasLlen Ana COeAMHUTENBHON KNEMMbI.

7.3 3awuTa okpyxawwen cpeabl

Ecnu koHaeHcaTop nponuTaH marepuanamMu, KOTopble He AOMKHbLI MoNaAaTh B OKPYXKAIOLLYIO cpeay,
crneayeT NPUHATbL MEPLI NPEAOCTOPOXHOCTU. B psae cTpaH CylwecTByIOT opuanyeckue TpebosBaHus B 3TOM
OTHOLLEHUH.

Monb3oBatenb AOMKEH NpUBECTU niobble 0cobble TpeboBaHUA K APNbLIKAM, KOTOPbIE MPUMEHUMbI K
CTpaHe yCTaHOBKM YCTPOWCTB (CM. 8.1.2).

MpoayKTbl CropaHns A0MKHLI GbITh NPUEMNEMbBI AN OKpYXaloLein cpeabl. [na BbIBOAOB HEOOXOAUMBI
mMaTepuansl ¢ caMoraLueHmemM (temnepartypa ucnbitanus 750 °C: cm. IEC 60695-2-11 unm |IEC 60695-2-12).

7.4 Mpouune Tpe6oBaHUA TEXHUKN 6€30NACHOCTU

Monb3oBaTenb AOMKEH NPMBECTU HA MOMEHT 3anpoca ocobble TpeboBaHWUA B OTHOLUEHWN pernameHTa
TEXHUKN 6e30MacHOCTH, KOTOPbIE NPUMEHUMDI K CTPaHe YCTAaHOBKM KOHAEHcaTopa.

8 MapkupoBka

8.1 MapkupoBKa yCTPONCTB

8.1.1 MacnopTHaa Taénuuka

Ha nacnoptHoi Tabnuuke Kaxxaoro KOHAEHCATOPHOrO YCTPOMCTBA AOIDKHA ObITh yKasaHa cneayiolas
nHopmauus:

- U3rOTOBUTEND;

- MOPSIAKOBLIM HOMEP U AaTa U3rOTOBIIEHUA, KOTOPAas MOXET COCTaBNATb YAaCTb MOPSIAKOBOr0O HOMepa
UM HAHOCUTLCS B hopme KoAa;

- eMKOCTb (MKP);

- fonyck (%),

- Unpc unun Uy (BonbT);

]

- U, (BonbT, nepeMeHHoro Toka) (ecnm ykasaHo, cm. 3.19);

- Pmax (ykasbiBaTb He 0653aTenbHO) (BT);

- £, (ykasbiBaTb He 06a3aTensHo) (MY );

- Inax (YKa3biBaTb He 00513aTENbLHO) (A);

- Is (ecnu npeaycMoTpeHo) (A);

- 6min (OC);

- 6ma)( (OC);

- MakCumarnbHbIi MOMEHT 3aTshkkn (HMm) (CMm. npumeyanue 2);
TUN OXNakatloLen cpeabl U TeMnepaTypa (TONbKO NPU NPUHYAUTENLHOM OXIaXAEHUU — CM. 4);
- yKasaHue HaCTOsILLero craHgapra.

Mpu HeobxoaumocTu cneayet A06aBUTb CreayloLe CUMBOSIbI:

- AN BHYTPEHHEro paspagHoro ycTpoiicTea -

- N5t BHYTPEHHero NpefoxXpaHuTens unu pasmbikaTens

- NA camoBOCCTaHaBnmMBaloLLMxcs KonaeHcaTopos: SH unu

I

MpumMmeyaHune 1 — PasMelleHNe MapkMpOBKU Ha KOHAEHCATOPHOM YCTpoiCTBe cneayeT onpeAenuTb Mo
cornalleH o MEXAY U3roTOBUTENEM W NoNb3oBaTerNeM.

MpumeyaHue 2—[na manorabapuTHeIX YCTPOACTB, rAe HE UMEET CMbICTa yKasblBaTh BCe NPUBEAEHHbIe
Bbllle CUMBOMbLI Ha nacropTHoW Tabruuke, onpeaeneHHble 0GO3HAYEHW MOMYT MPUBOAUTL B WMHCTPYKUMM NO
aKcmnyaTauuu.
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MpuMmeuyaHune 3 — [onornHUTENbHbIE CBeleHUs1 MOTYT ObiTb HAHECEHbl Ha MAcnoOpTHON Tabnuuke wnu
JOMNONHUTENBHOI NpefynpeAnuTerbHON Tabnuuke No cornalleHuio MEXAY U3roTOBUTENEM U NONb3OBaTENEM.

9 PyxoBOACTBO MO MOHTaXy M 3KCNsyatauum

9.1 O6wMe NonoxeHus

Meperpy3ka M neperpeB CHWXKAIOT CPOK CnyxObl KOHAeHcaTopa. lMostomy ycnosus paGoTel (T. e.
TeMneparypa, HanpsbkeHUe, TOK U OXINAXKAEHUE) CrieayeT XKeCTKO KOHTPONMMPOBATb.

BBuay pasnuuHbIX TUMOB KOHAEHCATOpa U MHOMMX CTOPOHHUX (DAaKTOPOB HEBO3MOXHO C
MCNOSIb30BaHWEM NPOCTbIX NPaBUIT ONUCaTb MOHTAX U IKCTITyaTauuo ANA BCEX BO3MOXHbIX Cly4aes.

MpuBoaum cnepyouyio MHAMOPMALMIO B OTHOLLEHMU Haubonee BaXKHbIX acnekToB (B AOMNONHEHUe
cneayet cobnioaarb UHCTPYKLUMKU U3TOTOBUTENS).

MmeeTcsa ceMb OCHOBHbBIX BUAOB NMPUMEHEHUA:

a) 3awmra OT BHYTPEHHEro MnepeHanpsPKeHUs: amMOpPTU3UPYIOLLME KOHAEHCATOPbl C  HarpysKow
YaCTUYHO CUHYCOMAANbHBLIMU HANpPSHKEHUAMU, Npuyem 00a BuAA HANPsHKEHUS MOTYT 4YepenoBaThCsi C
onpeaeneHHbIM KONTIMYECTBOM HANOXEHHOIO NOCTOSHHOTO HANPSHKEHUS;

b) kOHAEHCATOPbI C rAPMOHUYECKUM (PUNBLTPOM MOCTOSIHHOTO TOKA, Kak NPaBuo, ¢ Harpyskon B hopme
MOCTOAHHOTO HANPSPKEHUS C HANOXXEHUEM HECUHYCOUAANBHOTO NEPEMEHHOTO HANPSXKEHUS;

C) KOMMYTUPYIOLUME KOHAEHCATOPbl KOHTYpa MEPEKMIOYeHUs, Kak npaBuno, ¢ Harpyskom B dopme
HanpsKeHUA TpaneuengansHOU (hopMbl;

d) 3aLumTa OT BHELUHEro NepeHanpsHkeHUs! NepPeMeHHOro TOKa;

€) 3aLmTa OT BHELUHETO NepeHanpsHKeHUsi NOCTOSIHHOTO TOKA;

f) BHYTPEHHMWI rapMOHUYeCKUit chunbTp NePEeMEHHOrO TOKa,

g) BCNOMOraTemnbHbIE KOHAEHCATOPbl XPaHEHUS dHEepruu MOCTOSHHOrO Toka. Kak npaBuno
MOCTaBMATCA NOA MOCTOSAHHOE HanpshXKeHUEe U NEepPUOAUYECKU 3apsXKaloTCA U PaspsHKAIOTCA BbICOKUM
MWKOBbIM TOKOM.

9.2 BbIOOP HOMUHANbLHOIO HaNpPsXeHUA

HomWHanbHOE HanpskeHMe KOHAEeHcaTopa AOMKHO ObiTb paBHLIM MOBTOPSIOLUEMYCSI MUKOBOMY
Harnps>KeHUIO HEe CTONMbKO BBUAY BHYTPEHHEN Harpy3ku, CKONbKO BBUAY TOrO, YTO BbICOKME 3HauyeHus dV/dt
MOTYT BbI3BaTb YaCTUYHBIV paspsaa 1 NoTepu, KOTOpbIE NOBMMSIIOT HA CPOK CIyObl KOHAEHcaTopa.

BOMbLUMHCTBO TUMOB NPUMEHEHUSA B CUIIOBOI 3MEKTPOHUKE CBSA3aHbl C U3MEHSIIOLLMMUCS Harpy3kamu.
Mostomy HeobxoaumMo, u4TOObI M3rOTOBUTENb M MOMb3OBaTeNnb NOAPO6HO ob6CyaMnM HOMMUHanNbHOE
Hanps>KeHWe 1 NOANIMHHOE HanpPsHKEHWE Harpy3oK.

TONMbKO B UCKIMIOYUTENBHBIX Cy4asax KOHAEHCATOPbl AOMKHbI paboTaTb HA MAKCMMAarnbHO AOMYCTUMOM
HanpsXeHUn 1 Npu MakcumanbHoW paboyein Temneparype OJHOBPEMEHHO, a 3aTeM TOMbKO Ha KOPOTKue
nepuoabl BpemeHu (cm. Tabnuuy 5).

MpumMevyaHne — WMsroToBUTENb MOXET NPefOCTaBUTbL CXeMy MPUNAraeMoro HanpsiXeHUs B pyHKUUU
YacToThl 1 TeMnepaTyphl okpyxatoLien cpeabl ( Omp )-

9.3 Pa6ouyas Temnepartypa

CnepyeT yaenuTe BHUMaHWe paboyeli TemnepaType KOHZEeHcaTopa, Tak Kak OHa OKa3biBaeT CUIIbHOE
BMUSIHWE Ha €ro CPOoK CryxObl.

Temnepatypa, NpesbIAOWAN 6., , YCKOPAET AMEKTPOXUMNYECKUIA pacnaj AUSNeKTpuKa.

Temnepartypa Hwke 6, WM O4eHb ObICTpble M3MEHEHMs OT Tenna K XOrojy MOryT Bbi3BaTb
YaCTUYHbIW pa3psAaHbIA pacnag AudnNeKkTpuka.

9.3.1 MoHTax

KonaeHcaTopbl 4OMmkHbI pa3MellaTtb Takum obpasom, utobbl o6ecneunTb Haanexailee paccempaHue
Tenna, BbIpabOTaHHOTO OT MOTEPb KOHAEHcAaTopa, NOCPEACTBOM KOHBEKL|MM, MPOBOAUMOCTU U U3NYYEHUS.
MoTepu, BbI3BaHHBIE PaBOTON NOAKNIOYEHHOTO 060PYAOBaHUSA CrieayeT NPUHUMATD B pacyerT.

OxnaxgeHne paboyero koxkyxa U pacrnosnoXXeHMe KOHAEHCaTOPHOro YCTPOWCTBA AOSKHbI 06ecneynTb
Hagnexatiee oxnaxaeHue Kaxaoro yctponcrea. 3TO UMEET CYLLECTBEHHOE 3HAYeHUe NMpu UCNoNb3oBaHUU
YCTPOWCTB, YCTAHOBMEHHbIX pAAaMu, OIHO NMOBEPX APYroro.
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TemnepaTtypa KOHAEHCATOPOB, MOABEPraloMXCS OGMYYEHWIO COMHLIEM WAW WHOTO Tena BbICOKOM
TEMMNEPATYPhLI, TAKXKE NOBLILLAETCA.
Mocne MOHTaXa HeoGXOAUMO MPOBEPUTL, SIBMSIETCA MW TemnepaTypa KOpnyca HWKe 6., Npu

MaKCHMMaribHO JOMYCTUMbIX YCNOBUSIX SKCMyaTaumm (HanpskeHue, TOK U Temnepatypa OXnaXKaeHus).

B 3aBMCUMOCTM OT 9(PPEKTUBHOCTU OXNAXKAEHUA U UHTEHCUBHOCTU U ANUTENBHOCTU U3IYYEHUSA MOXET
ObITb HEOBXOANMO NPUHATL OAHY U3 CREAYIOLLUX MEP NPEAOCTOPOXHOCTH:

- 3aLUMTUTb KOHAEHCATOP OT U3NyYeHUs;

- BblbpaTb KOHAEeHcaTop, paspaboTaHHbIN ANs NOBLILEHHON paGoyel TeMnepaTypbl BO3ayxa, WMnu
NPUMEHUTb KOHAEHCAaTOPbl C HOMUHASbHBLIM HANPSHXKEHUEM BbiLLE, YEM YKa3aHo B 4 1 9.2;

- KOHAEHCaTOpbl, YCTAaHOBMEHHbIE HA BbicoTe cBbiwe 1000 M Hag ypoBHem mops, Oyayt pabotaTtbh B
YCMOBUAX MOHWXEHHOrO paccevMBaHWs Tenna; 310 cneayeT NpuUHMMaTh B pacyeT npu onpeaeneHuu
MOLLHOCTU YCTPONCTB.

9.3.2 HecTaHpgapTHbIe yCNOBUA OXNaXAeHUA

B ucknounTeneHbIX Cny4asx BXOAHaA TeMnepaTtypa MoxeT ObiTb Makcumym Bobiwe 55 °C, u cneayet
MCNOMb30BaTb KOHAEHCATOPLI 0COBO0I KOHCTPYKLUKU UMK ¢ GONbLUMM HOMMHANBHBIM HANPSXXEHNEM.

9.4 OcoOble ycnoBuA 3Kkcnnyatauum

MomMMMO BbLICOKOM TemMnepaTypbl OKpyXalollen cpeabl WHble HeGNaronpuATHble  YCNOBUSA
UCMOMb30BaHUS TaKke creyeT NpuHMMaTbL B pacyeT. Ecnu nonb3oeatenio U3BECTHO O TakuxX YCNOBUSAX,
U3rOTOBUTENIO CrieAyeT O HUX COOOLUMTL NPU 3aKa3e KOHAEHCATOPOB.

Takue cBefeHusi cnegyeT Takke cOOOWMTL NOCTaBLMKaM BCero nepudepuiHoro o6opyaosanlusa ans
MOHTa)ka KOHAEHCaTOPOB.

Hau6onee BaxHbIMW YCITOBUSIMU SBMNISIIOTCA cneayiowume:

a) YacTo NnOBTOPSAIOLLMECA NEPUObI BLICOKOW OTHOCUTENBHOW BNAXHOCTH.

MoxeT ObITb HeoOX0AMMO MCMONb3OBaHUE M30MATOPOB 0COGOM KOHCTpyKuuu. Cneayetr yaenutb
BHUMAHME BO3MOXHOCTU LUYHTUPOBAHUA BHELLHUX NPEAOXPaHUTENENn OCaXAeHMeM Bnaru Ha ux
NOBEPXHOCTU.

b) BeicTpoe HapacTaHue nneceHu.

MeTannbl, kKepamuyeckue mMarepuarbl U HEKOTOPbIE KPAaCUTENNU U Naku He CNOCOGCTBYIOT HapacTaHUIo
NreceHu.

Mpyu mcnone3oBaHWM YHIMUMAHBIX MATE€PUAnNOB MOCMEAHUE HE COXPAHSIIOT CBOMX OTPABAIOLUMX
CBOWCTB Bonee Heckonbkux Mecsiue. B niobom cnyyae nrieceHb MOXET HapacTtatb B Tex MecTax
YCTaHOBKM, rae oca)kgaeTtcsd nbifb M T. I1.

¢) KopposunoHHas atMocdepa, NpuCyTCTBYIOLLAA B NPOMBILLNEHHBIX U NPUOPEXHBLIX paioHaXx.

CnepyeT 3amMeTuTb, YTO B KIMMaTUYECKUX paiioHaxX C MOBLILLEHHOW TeMnepaTypon BRUSIHUE TaKuX
aTMoCdEpPHbIX YCNOBUI MOXET OblTb Bonee CumnbHbIM, YeM B YMEPEHHOM KnuMmaTte. BbICOKOKOPPO3UOHHAs
aTMocdepa MOXET UMETb MECTO AaXKe MPU YCTAHOBKE B NOMELLIEHUMN.

d) 3arpsisHeHue.

Mpu ycTaHOBKE KOHAEHCATOPOB B MECTE C BbICOKON CTEMEHbLIO 3arpsi3HeHus cregyeT NPUHATbL 0Co0ble
MEpPbI NPEAOCTOPOXKHOCTH.

e) BoicoTa Hag ypoBHeM mops, npesbiwwaowas 1000 m.

KoHaeHcaTopbl, UCMOMNb3yeMbIE HA BbICOTE HAA YPOBHEM MOps, npeBbiwaiowein 1000 m, paboTaioT B
0Cco0ObIX ycnoBusix. BeiGop TMNOB AOMKEH NPOU3BOAUTBLCA MO COIMMALLEHUIO MEXAY U3rOTOBUTENEM WU
nons3oBartenem (cMm. 4.2).

9.5 MNMepeHanpsikeHunn

KoadhdpmumeHTbl nepeHanpsi>keHns ykasabl B 6.1.

Mo cornacoBaHuio ¢ M3rotToBUTENemM KO3((PULMEHT NepeHanpspKeHUs MOXEeT ObiTb NOBbLILWEH, €Cnu
OLEHOYHAs BENMUYMHA NEPEHaNPSHXKEHUS HUXKE MU eCnn TeMnepaTypHble YCNOBUS MEHEE CYPOBbI.

KoHaeHcaTopbl, KOTOpble AO0SMKHbI NOABEPraTbCA  BbICOKUM NEpPEeHanpPsDKeHUsIM Npu  FPo30BbIX
paspsgax, cneayet Haanexawm oopasom sawmuiats. Mpu ucnonb3oBaHUM MOJIHMEOTBOAOB WX cneayer
pasmMeLlaTb Kak MOXHO Bfnxe K KOHAeHcaTopaM.

MepexoagHble nepeHanpsKeHUss MpUM  HECTaHOAAPTHLIX  YCroBUAX  (DYHKLUMOHMPOBAHMA  MOTYT
NPOAMUKTOBATbL BbIOOP KOHAEHCATOPOR OOMbLLEr0 HOMUHANA.

Ecnu nepeHanpsbkeHust Bbille, YeMm jonyckaerca B Tabnuue 5 (1. €. KOoHAeHcaTopbl HanpsMylo
MOAKIIOYEHbI K NMHMK), MOXET noTpeboBaTbCcsl GonblUee UCNbITAaTENbHOe HanpsbkeHue NO COrmalleHUIo
MEXay U3roTOBUTENEM U NONb30BaTeNeM.
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9.6 Meperpy3ku No TOKy

KoHnaeHcaTopbl HMU B KOEM CMyyae Henb3s 3KCMAyaTMpOBaTb HA MOKA3aHWAX TOKA, MPEBbILLIAIOLLMX
MaKcumanbHOe 3HauYeHue napameTpoB, onpeaeneHHbix B 3.20-3.22.

MepexogHble neperpy3ku MO TOKY BLICOKOW aMnauTyAbl M 4acTOTbl MOFYT BO3HMKaTb, KOrAa
KOHAEHCATOPbl MOAKIMIOYAIOTCA K KOHTYPY MNU Npu BKMOYeHUn obopyaosaHus. MoxeTt GbiTb, He06XoaMMO
CHU3UTb Takne nepexoHble Neperpysku No ToKy A0 NPUEeMSIEMbIX 3HAYEHUIH OTHOCUTENBHO KOHAEHcaTopa u
o6opyaoBaHus.

9.7 YcTpoMCTBa NOAKITHOYEHUA U 3aLUTbI

YCTPOICTBA M COEANHEHNS NOAKIMIOUEHUS U 3ALLMTbI AOKHLI BbiAEPKUBATL 3NEKTPOAUHAMUYECKNE U
TENNOBbIE HArpy3k1, Bbi3BaHHbLIE MEPEXOAHLIMU NEPErpy3kamn Mo TOKY BLICOKOW amMnAUTYAbl, W YacTOThl,
KOTOPbIE MOTYT BO3HMKATL MPW BKIMIOYEHUN UK UHBIM 06pa3soMm.

Ecnm coobpaxeHUss SMEKTPOAMHAMMYECKMX W TENMOBLIX HArpy3oK MpUBEAYT K W3OLITOYHBIM
raGaputam, cneayeT NPUHATL 0COOLIE MEPbI NPEA0CTOPOXHOCTH NO 3aLUTe OT NEPErPY3KU MO TOKY.

MpuMeuyaHue — [pefoxpaHUTenn, B 4acTHOCTW, creayeT NOAGUPaTb C HaANeXawumu TernoBbIMu
XapaKTepucTukamu.

9.8 BbI6Op ANMHBLI NyTH TOKA YTEYKU U BHELWHUX 3a30POB

9.8.1 iInnHa nyT! TOKA YyTEYKMN

CneagyeTr NpUMEHsiITb PeKOMeHAauuMn, ykasaHHble B IEC 60664-1. Monb3oBaTenb AOMKEH ykasarb,
KaKkOW MMEHHO YPOBEHb 3arpsi3HEHMS UNW KOHKPETHAs ANWMHA MyTU TOKa yTeykn OyayT Mcnonb3oBaHbl. B
Tabnuue 15 IEC 60947-1 npuBeAeHA KOHKPETHAs ANWUHA NyTU TOKA YTEYKU ANSA Pa3NUYHbIX YPOBHEMN
3arpsisHeHus.

9.8.2 BosayuwHbie 3a30pbl

PykoBoacTBa No BbIOOPY BEMUYMHLI BO3AYLUHLIX 3a30pOB npuBeaeHbl B IEC 60947-1. B tabnuue 13
IEC 60947-1 yka3aHbl KOHKPETHble BENUYUHbLI BO3AYLUHLIX 3a30POB ANA  Pa3fUYHbLIX  WMMMYNbCHBIX
HanpPs>KEHUNA.

9.9 CoeanHeHus

JIvHun nogBoaa Toka K KOHAeHcaTopy CrnocobHbl pacceuBaTh uayllee OT koHaeHcaTtopa Tenno. OHu
Takke MOryT nepeaasatb TEMNNO, BbipaboTaHHOE BHELUHUMMU COeAUHEHUSIMU, BHYTPb KOHAEHcaTopa.

MosToMy Temnepatypa coeauMHeHUIn MOABOAA TOKA K KOHAEHCATOpy AOoikHA ObiTb Bcerga Oonee
HWU3KOW, YeM TeMneparypa KoHaeHcaTopa.

JTio60oi NNOXoV KOHTAKT B KOHTYpPE KOHAEHcaTopa MOXET CTaTb MPUYMUHON WUCKPEHMS], Bbi3biBasi TEM
CaMbIM BbICOKOYACTOTHBIE KOnebaHus, KOTopkIe MOTYT NeperpeBaTtb U Neperpyxatb KOHAEHCaTopsI.

MosToMy pEKOMEHAYETCS NpPOBOAUTL PErynsipHbll OCMOTP BCEX KOHTAKTOB KOHAEHCATOPHOro
o6opynoBaHUA U CoeanHEHMIF KOHAeHcaTopa.

9.10 MapannenbHoe coeAMHEHUE KOHOAEHCATOPOB

Oco6oe BHMMaHue HeobxoaumMo npu paspaboTke KOHTYPOB C napannenbHO COeAMHEHHbLIMU
KOHAeHcaTopaMu, NOCKOMbKY MMEETCS ABA BUAA NOTEHLMANBHON ONACHOCTY.

a) pasgeneHue TOKa 3aBUCUT OT HEOONbLUOW pa3HWLpbl B COMPOTUBIEHWM U UHAYKTUBHOCTU NyTEn
CrnefoBaHWA TOKa, NPUYEM OMH U3 KOHAEHCATOPOB MOXET ObIThb NETKO MEPErPYXKEH;

b) BcrneacTBMe BLICOKOW 4acTOTbl, 4acTO UMEWLLEN MECTO B CUITOBOW SMNEKTPOHUKE, BHYTPEHHME
coeauHeHus 0BbI4HO cneayeT paspabaTbiBaTbh NOA HU3KME UHAYKTUBHOCTL U COMPOTUBIIEHNE.

B cBsisau ¢ yem, korga oAMH U3 KOHAEHCaToOpoB nepectaeT paboTaTb BBUAY KOPOTKOrO 3aMblKaHUs,
nonHas SHeprus napannensHo coeAMHEHHbIX KOHAEHCATOPOB BLICTPO paccemBaeTcs B TOUKe Npobosi.

OG6bIYHO HEBO3MOKHO OTCOEAUHUTbL YCTPOICTBA NPeAOXPaHUTENEM, OFPaHUYMBAIOLLIMM TOK.

B aTOoM cny4ae crneayeT NpuHATL 0COOblE MEPbI MPEeAOCTOPOXKHOCTH.

9.11 NMocnepnoBarenbHOe coeaUHEHUE KOHAEHCATOPOB

B koHpeHcaTopax NOCTOSHHOrO TOKa, BCneAcTBue KonebaHwin COnpoTUBIEHNUS U3ONALMUM YCTPOICTB,
cnegyer obGecneynTb NpaBuiibHOE pasfefieHWe HanpskeHus Mexagy YCTPOWCTBaMu MOCPEACTBOM
PEe3UCTUBHBLIX AENUTENeN HanpsbkeHus B Uensix cobnogeHus TexHuku 6esonacHoctn. Cpok cryxObl
pesucrTopa He A0IkeH ObiTb MeHee cpoka crnyxbbl 06opyaoBaHus.
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MpumeyaHue — Pa3pblB pe3uctopa NpMBOAUT K Nepesapsiike COOTBETCTRYHOLLIEro KOHAEHcaTopa.

HanpspkeHns nepemMeHHOro Toka U NPUMEHEHNE NPOMEXKYTOYHOIO MOCTOSIHHOIO TOKa C ANUTESbHbLIMM
nepuojamu OTKIMIOYEHUS He TpebyeT 0cobbiX AenuTenei, NoCKOSbKY BCTPOEHHbIE pa3psiiHbie YCTPOWCTBA
CHUMALOT NGO OCTaTOUHbIN 3apsag.

HanpspkeHne nsonauum ycTporucTs AOMKHO NOAXOAUTL AN NPUMEHEHUS B MOCNEA0BATENLHONW LiEnu.

9.12 MarHuTHbIe NOTEPU U BUXPEBbIE TOKKN

CunbHble MarHWTHbIE MONA NPOBOAHWMKOB B CUIIOBOW SNEKTPOHUKE MOFYT HABOAWTH NEpPeMeHHoe
HaMarHM4YMBaHue MarHMTHbIX KOXKYXOB W BUXPEBbIE TOKM B NOOOIN MeTannuyeckoi 4actu, TEM CaMbiM
BblpabaTbiBas TEMMO.

Moatomy Heo®x0aMMO pa3meLlaTb KOHAEHcaTopbl Ha 6e30macHOM pacCTOSAHMM OT MPOBOJHMWKOB
CUIBHOTO TOKa U HACKOMbKO BO3MOXHO M3BeraTb UCMNOMNb30BAHMS MArHUTHbLIX MaTepuanos.

9.13 PykoBoACTBO NO NPUMEHEHUIO BHYTPEHHUX NpefoxpaHUTeneil U 3auure pasMbliKkaTensaMm
B KOHOEHcaTopax

MpepoxpaHuTenb NOCNEAOBATENLHO COEAMHAETCA C 9NIEMEHTOM, KOTOPbINA NpefoXpaHUTENb [JOIDKEH
n30nupoBaThb, €CNN 3NeMeHT oTkasan. [Nocne npobos anemMeHTa nNpeaoxXpaHUTenb, COeAUHEHHbIR C HUM ,
BbIXOAWUT U3 CTPOS1 U U3OMNUPYET INEMEHT OT OCTanbHOM YacTu KOHAEeHcaTopa, YTO NO3BONSAET YCTPOUCTBY
npogomkuTe paboty. [lMeperopaHue ofgHoro unu Gonee npegoxpaHuTenel Bbl3bIBaeT W3MEHEHUsS B
HanpsbkeHun B npegenax 6atapeu npy UCNONb30BAHUM NOCHEA0BATENBHOIO COEANHEHUS.

HanpspkeHne Ha rogHOM YCTPOMCTBE(ax) HE JOIDKHO NPEBbILLATL 3HAYEHUN, YKa3aHHbIX B 5.17.

B 3aBUCMMOCTM OT BHYTPEHHEr0 COEAMHEHUS YCTPOWCTB NEperopaHue OAHOro wunu Gonee
npegoxXpaHUTENen MOXET Takke BbI3BATb U3MEHEHUS B HAMPSXKEHUW B Npeaenax yCTpolicTaa.

Ha ocTanbHble aneMeHTbl B NOCNEA0BaTENbLHON rpynne noCTynuT NoBbILLEHHOE paboyee HanpskeHue,
1 U3roTOBUTEMb AOIDKEH NO 3anNpocy NpeaoCTaBUTb NOAPOOHOE U3MOXKEHUE POCTA HANPSPKEHUSA, BbI3BAHHOTO
neperopaHvem npeaoxpaHuTenen.

Bnarogaps camoBOCCTaHaBNMBAKOLUMMCH CBOWCTBAM KOHAEHCATOPOB, NpobOM He OonacHbl U He
MoBbILLIAIOT TOK 3HauuTenbHO. Ho B crnyyae pocta JaeneHusa (Hanpumep, BbI3BAHHOTO TEMSIOBOW
HEeCTabWIbHOCTbIO, KOTOpasi MOXeT MMETb MECTO K KOHLY Cpoka cnyxObl KOHAEHcaTopa, unu, B psage
006CTOATENBLCTB, M3OLITOYHBIM KONMYECTBOM CaMOBOCCTAHABAMBAIOWMXCA NPOOOEB, BbI3BAHHLIX KpawHeM
neperpy3kon) CaMOBOCCTaHaBMUBAIOLUMECS CUIIOBbIE 3MNEKTPOHHbIE KOHAEHCATOpbl AOMKHbI  ObiTh
3alUMLLEeHbl pa3MblKkaTenem nepeHanpsXXeHus unu 4eTeKTopom nepeHanpaXeHus.

Takue yCTpOMCTBA HE NpeHasHa4YeHbl ANs 3aLWuTbl OT BHYTPEHHETO0 KOPOTKOrO 3aMblKaHUs.

9.14 PyKoBOACTBO ANAA KOHOAEHCATOPOB 6e3 3awnTbl

Onsi CuNoBbIX 3NEKTPOHHLIX KOHAEHCATOPOB MNOMb30BaTENlb AOIDKEH MNOCPEACTBOM NPaBUSILHOMO
MOHTaxa obecneuntb, OTCYTCTBME IOBOI ONAacHOCTU BCNeACTBME OTKa3a KoHAaeHcaTopa. Hacrosuee
TpeboBaHue NPUMEHUMO, B YACTHOCTH, K KOHAEeHcaTopaM 6e3 3aluThbl.
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MpunoxeHune A
(cnpaBouHoe)

dopmMbl curHana

[N cunoBbLIX SMEKTPOHHBIX KOHAEHCATOPOB OMNpeAeneHne (hopMel CUrHama pasbsiCHAETCS Ha npumepe
HanNpsHXeHUs TpaneLenaanbHoi popMbl.

-

fp=tl T=mxLxC
p

T — ANUTeNbHOCTb UMNYIbCa TOKa KoHAeH caTopa, fp — ANUTENbHOCTb UMNYJbCa CUCTEMbI; fp — YacToTa MMnynbca CUCTEMBbI;

Uy — nukoBoe NoBTOpPAlOLEeCA HanpAXeHne, I — nuKoBbIN TOK;
L— MHAYKTUBHOCTb BapMoMeTpa, nocnegosartesibHO CoeqUHEeHHOro ¢ KoOHAeHCaToOpPOM, C — emKoCTb KOHAeHcaTopa,

PucyHok A.1a — KoMMyTaLUWOHHasa opMa curHana

s
¥ ¥

PucyHok A.1b — lMpuMep KOHTYypa KoMMyTauuu
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PucyHok A.1c — ®opma curiana Ans racslmx KoHAEHCaTOPOB A 3anupaemblx TUPUCTOPOB

PucyHok A.1d — Mpumep racsiero koHTypa
PucyHok A.1 — MpuMepbl hOpM CUrHasa 1 NX KOHTYPOB
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MpunoxeHue B
(o6sa3aTtenbHoe)

AKcnnyarauuoHHbIe npeaernbl KOHAEHCAaTOPOB ¢ CUHYCOMAANIbHLIM HanpsDKeHUueM B
YHKLMM OT YacTOoThl U MPU MakcuManbHon Temnepatype (0max )

P
l/
r
Pl‘l‘ﬁx
Py = COnstant
!
) -~ el
mex "’_ "\“--
I" “"“-—-,._,
/'l T [~~--
_ z Jopax = CONStant ~
e

f, ts
PucyHok B.1 — YcnoBusa noctaBku

MakcumarnkeHoe HanpspkeHue, Kak npasuno, fBnsieTcs dyHKUUeh TOMLWMHLI AUaneKkTpuka (a), AeidcTBUTeNbHON
Hanps»xeHHocTu nons (Ep) U TemnepaTypbl 6.

Unax =T (Ep, &, 6)
[ns vacToTHoro Ananasona f <f; AeNCTBUTENBHO cnejytoliee:
Umax = UN

h —4acToTa, Ha KOTOPO MOTEPU B MOLLHOCTW KOHAEHcaTopa MakcumarbHbI:

U2
Pmax=?Nu)than51 C\)=2Ttﬁl
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f, — vacToTa, Ha KOTOpOW MaKkcMManbHbIN TOK (/ NPUBOAMUT K MaKCcUMarnbHbIM NOTEepsAM B MOLUHOCTU (Fyax ) B

max )
KOHAEHcaTope.
[na yacToTHOro AnanasoHa ot f1 Ao f>

P

hax = constant

a f2 — 4acToTa, Ha KOT0p0|7l AEUCTBUTENbHLIN TOK 4OCTUraeT MakCUManbHOro 3Ha4eHus

=1

max

MakcuMarnbeHblA TOK npu 4YactoTax CBbllle MakcuMarnbHOM cneayet ymMeHblWWUTE BCreactBue NoOBepXHOCTHOrO

appektan T. 4.
MapamMeTpuyeckme saHa4eHUs KOHLEHCaTOPOB cnepytoLme:

Urnax — MakcMmarbHoe HanpsKeHue;

Prrax — MakcumaribHble NoTepu B MOLLHOCTH,

tan 3, — TaHreHc noTepb KOHAEHcaTopa Ha YacToTe fi;
tan &, — TaHreHc noTepb KOHAEHcaTopa Ha YacToTe f,

fo — MakcuManbeHasg YactoTa Ana nonHbIX noTepb B MOLLHOCTU U MaKCUMallbHOIo TOKa,
Jrrax — cpejHeKkBajpaTuhyHoe 3Ha4YeHne MaKCUMallbHOro ToKa.

I puMeydYyaHWNe — I'Ipe,qnaraeMble YCINOBUA UCNBITAaHUA Ha TeNMoBYHO yCTOW-II/IBOCTb cneagywuine:

2 2
1,21Pmax=U—><032><C><tan82=’I,2’I><Imi><tan82 w0y = 27fy
2 o X
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MpunoxeHue C
(o6a3aTenbHOE)

MeToabl U3aMepeHUsa pe30HaHCHOM YacTOTbl

C.1 Metoa 1
R i R, L i‘
S OO T %
]
_| i
H
Kopnyc koHaeHcaTopa
roe
FG — reHepaTop nepemMeHHoN 4YacToThbl;
R — HEVHAYKTVIBHOE CONPOTUBIEHUE Harpyskn, Hanpamyto coeiHeHHOe € BbIBOAAMU MCMbITYEMOro KOHAeHcaTopa;
R, —9KBMBareHTHOE NnocneAoBaTensHoe ConpoTUBIeHne KoHAeHcaTopa,;
L —9KBMBarneHTHas nocrnefoBaTenbHas UHAYKTUBHOCTE KOHAeHcaTopa;
C — eMKOCTb KoHfeHcaTopa,;
U, Uz — QrIeKTPOHHbIE BOMNBLTMETPbI.

PucyHok C.1 — MaMepuUTenbHbIA KOHTYpP

M3MeHAa YacToTy W noapepxuBas MocTOAHHBIM U, MOXHO NOCTPOUTL rpaduk, NokasbiBaloWwuidi B3auMOCBA3b
MeXAy HanpsXXeHWeM Ha KOHLeHcaTope W nofaBaeMoi YacToTOM.

MwuHuManbHoe 3Ha4veHue U, coOOTBETCTBYET pe3oHaHcHo YacToTe (f).

CoefiuHeHNs JOMKHbI BbITb KaK MOXHO KOpoYe.

v, 4

VZ mih

PucyHok C.2 — B3anmMocBA3b MeXay HanpsikeHnem Ha KoHLeHcaTope 1 nofaBaeMoi 4acToToN

C.2 MeTtop 2

yCTpOI7ICTBO AOJTXHO 3apAXaTbCA OT MOCTOAHHOrO TOKa U 3aTeM pas3pAaXaTbCA Yepes 3asop, paCI'IOJ'IO)KeHHbIVI
HenocpenCTBEHHO Yy BblBO4a KOHAEHCaTOopa.
CDopMa CUrHana paspanHoro Toka 3anucelBaeTcA ¢ NOMOLLBHO ocqmnnorpaq)a.
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f; oueHUBaeTCA NOCPECTBOM NoACYETa YUCHA NEPECEYEHUA C OCHIO BPEMEHM.
®opMa curHana pa3spsga aBnseTca QyHKUWeld 3SKBUBAMNEHTHOrO NOCNeAoBaTENbHOrO COMPOTUBMIEHUA U
napasuTHON UHAYKTUBHOCTH.

J—

JAWAWANA N,

T
e

MpumeuvyaHUe — B cooTBETCTBUM CO BTOPLIM METOAOM M3MepsieTcs YacToTa paspsga. OHa paBHAeTcs coBCTBEHHOIM
pe30HaHCHOW YacToTe, ecriv KoathULMEHT ralweHUsi HU30K U €N UHAYKTUBHOCTb BHELLHUX COeAUHeHWUI npeHebGpexmmo mMana no
CPaBHEHMIO C MHAYKTUBHOCTBIO BHYTPEHHUX COEAWNHEHWIA.

B niobom cnyvae koahpULMEHT ralieHns MOXHO NPUHATL BO BHUMaHWE NpU pacyeTe Camoi MHAYKTUBHOCTM.

PucyHok C.3 — ®dopma curiana paspsgHoro Toka
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CBeaneHnA 0 COOTBETCTBUMN MeXrocynapCrBeHHbLIX cTaHAapToB
CCbIMOYHbLIM MeXAYHapPOAHbLIM CTaHAApPTaM

Tabnmu La OA.1 —CBefieHna o cooTBETCTBUU MeXrocyaapCTBEHHbIX CTaHAapTOB CCbITOYHBIM MeXAyHapoAHbIM

CTaHAapTam

0603Ha4eHne U HaumeHoBaH1e
MeXayHapoaHOro cTaHaapTa

CrteneHb
COOTBETCTBA

0Obo3HaueHne U HaumeHoBaHue
MEXrocylapCTBEHHOro cTaHgapTa

IEC 60068-2-6 KnumaTudeckne ucnbiTaHus. YacTb
2.  MWUcnbitaHna. WUcenbitaHme Fc:  Bubpauus
(cuHycomnpaneHas)

IEC 60068-2-14 KnumaTnyeckue ucnbitaHna. Yactb
2. MWcnbitanna. MUcenbitaHme N UameHeHue
TeMnepaTtypbl

|IEC 60068-2 KnumaTtundyeckue ucnbitaHusa. Yactb 2.
Menbltanua. Ucneitanue T: MNalika

|IEC 60068-2-21 KnumaTuyeckue ucnoitaHna. Yactb
2. WcnbitaHma.  WUcnbitaHne U:  XecTKoCTb
pasbeMoB U BCTPOEHHLIX MOHTaXHbLIX YCTPOCTB

IEC 60068-2-78 KnumaTtuyeckne ucneltTaHus. Yactb
2. Vcnbitanua. UcenbiTatensHasa kamepa: Ternasa u
BRaxHasi atmocdepa, cTaumoHapHOe COCTOsHNE

IEC 60071-1 KoopauHauua wsonsauuun. Yacte 1.
OnpegeneHns, NPUHLMMLI U NpaBuna

IEC 60071-2 KoopauHauua wsonsauuu. YacTbe 2.
PykoBogcTBO NO NpUMEHEHUIO

IEC 60269-1 MpegoxpaHuTenu HWU3Koro
HanpspkeHua. YacTe 1. Obwme TpeboBaHus

IEC 60664-1 KoopauHauma usonauun  AnsA
obopyfoBaHMs B cOCTaBe CUCTeM  HU3KOro
HanpsxxeHua. YacTb 1. MpuHUMnbl, TpeboBaHua U
UcnblTaHUs

IEC 60695-2-11 WcnblTaHne Ha NpOoTUBOMOXKAPHYH
GesonacHocTb. YacTb 2-11. MeToabl ucnelTaHUA Ha
OCHOBE HaKkanvBaHWA/MpoBofa Mof HanpsKEHUeM.
MeTog MCMbITAHWA Ha CropaemMocTb KOHEYHbIX
NPOAYKTOB Ha OCHOBE HaKanuBaHus

IDT

FOCT IEC 60695-2-11-2013

McnbimaHus Ha noxapoonacHocTb. Yacts 2-11.
OcHOBHblE  METOAbI  WUCMbITaHWA  packareHHoW
MPOBOSIOKOWA. MCMbITaHWe packaneHHOW MpoBOMoKOM
Ha BOCTIIaMEHAEMOCTL KOHEYHOW NPoaYyKLMn
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OkoHyaHue mabnuusi [A.1

O6o3sHayeHWe 1 HaMMeHoBaHWe CreneHb OBosHayeHWe N HaMMeHoBaHKe
MeXAyHapoAHOro ctaHgapTa COOTBETCTBA MeXrocyfapCTBEHHOro cTaHgapTa
|IEC 60695-2-12 VcnbiTaHne Ha NpOoTUBOMOXapHYH - *

6e3onacHocTb. YacTb 2-12. MeToAbl UCMBITAHWIA Ha
OCHOBe HaKaJ‘II/IBaHI/IH/I'IpOBO,qa noa HanpsXXeHueM,
MeTo,q ncnbiTaHWiA Ha cropaemMocCTb MaTepunanoB Ha
OCHOBE HaKanvnBaHus

IEC  60947-1 CtpenoyHble npusogbl " MOD [OCT 30011.1-2012
pacnpegenurenbHble MeXaHU3Mbl HW3KOro AnnapaTypa pacnpegeneHuss u ynpasneHuA
HanpsbkeHus. Yactb 1. OBLwme npasuna Hu3koBonbTHasA. YacTb1. Obwue TpeGoBaHus

* COOTBETCTBYIOLUMIA MeXrocyfapCTBEHHbI cTaHAapT oTcyTcTByeT. [0 ero npUHATUA peKoMeHAyeTca
“enonb3oBaTh NEPEBOA Ha PYCCKUIA A3LIK faHHOTO MexXAayHapoAHoro ctaHaapTa. MNepeBoj AaHHOro MeXAyHapoaHOro
CTaHfapTa HaxoauTces B GegepanbHOM MHPOPMaLUMOHHOM hOH e TEXHUHECKUX perflaMeHToB U CTaHAapToB.

MpumedyaHue — B HacToAwen Tabnuue UCNONbL30BaHbl CreAyloLMe YCrOBHbIE 0603HAYEHUA CTENEHU
COOTBETCTBUSA CTaHLapTOB:

- IDT — WAEHTUYHBIA cTaHaapT,

- MOD — moaunduumpoBaHHbIi cTaHgapT.
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IEC 60050(436): 1990 MexnyHapofHbelii SnekTpoTexHudeckuii Croeapk (IEV). YacTtb 436. KoHfeHcaTopbl
cunosble.

IEC 60077-1:1999 >KenesHogopoxHoe oBopyaoBaHue — OnekTpudeckoe obopypoBaHWe ANA MOABUXHOMO
coctaBa. YacTb 1. ObLyme ycnosus akcnnyatauum v oblime npasuna.

IEC 60077-2:1999 >KenesHopgopoxHoe obopyaoBaHue — OnekTpudeckoe obopyaoBaHwe ANA MNOABUXHOMO
cocTaBa. YacTb 2. OneKkTpoTexHUKa.

[EC 60146-1-1:1991 T[lonynpoBogHukoBble npeobpasoBatenn — Obwue TpeboBaHMA U  ceTeBble
KoMMyTUpYytoLme npeobpasosaTtenu. YacTb 1-1. MNepeyeHb OCHOBHEIX TpeGoBaHWiA.

IEC 61287-1:2005 >KenesHopopoxHoe obopygoBaHne — Cunoeble npeobpasoBaTeny, yCTaHOBMEHHble Ha

60TOBOM MOABMXHOM cocTaBe. YacTb 1. XapaKkTepUCTUKN U METOAb! UCTIbITAHUS.

IEC 60110-1:1998 KoHgeHcaTopbl CUMOBblE ANA YCTAHOBOK WHAYKUMOHHOrO HarpeBa. Yacte 1. Obwue
NONOXEHNA.

IEC 60110-2, 2000 KoHaeHcaTopbl CUNOBLIE ANA YCTAHOBOK MHAYKLUMOHHOrO HarpeBa. YacTb 2. McnbiTaHne Ha
CTapeHue, ncnbiTaHne Ha paspylueHune u TpeboBaHUsA K pa3MbiKatolM BHYTPEHHUM NpPeAoXpaHuTENAM.

IEC 60143 (Bce yacTu) MNocnegoBaTenbHbIe KOHAEHCATOPLI ANA CUMOBBIX CUCTEM.

IEC 60252-1:2001 KownfeHcaTopbl ANA fABUraTenei nepemeHHoro Toka. YacTb 1. OkcrnnyaTaluOHHble
XapaKTepuCTUKU. McnelTaHne n HopmupoBaHue. TpeboBaHus K TexHuke GesonacHOCTU. PYKOBOACTBO MO MOHTaxXy M
3Kcnnyartauum.

IEC 60252-2:2003 KoHaeHcaTophl ANA ABUraTeneil nepemeHHoro Toka. Yactb 2. [yckoBble KOHAEHcaTophbl AN
nBuraTenen.

IEC 60358:1990 PasgenutenbHble KOHAEHCATOPL! U KOHAEHCATOPHbLIE AENUTENN.

IEC 60384-14:2005 CTraunoHapHble KOHAeHcaTopbl ANA UCMONbL3OBaHUA B 3MeKTpoHHOM obBopyaosaHun. YacTb
14. OcHOBHble TeXHWYecKue XapakTepWUCTUKW: CTauuoHapHble KOHAEHcaTopbl ANA MOLABMEHUS SNEKTPOMarHUTHBIX
HaBOL 0K N COEANHEHUSI C CEThIO.

IEG50831-1:1996 LLlyHTUpYylOWME CUNOBLIE KOHAEHCATOpbl CaMOBOCCTaHaBNMUBAaKOWErocs Tuna ANA CUCTEM
NMepeMeHHOro Toka C HOMWHamnbHelM HanpskeHuem go 1 000 B BkntoduTensHo. Yactb 1. O6wme nonoxeHus.
3KennyaTaumoHHbIe XapakTepUCTUKK, UCTbITaHUe U HOMWHanbHble napameTpll. TpeboBaHUA K TexHWUKe 6e30nacHOCTU.
PyKOBOACTBO MO MOHTaXy W 3KCniyaTauuu.

IEC 60831-2:1995 LUyHTupytoliMe cunoBble KOHLEHCaTOpbl CaMOBOCCTaHaBNWBAMOLWEroca TUNa ANA CUCTEM
nepeMeHHoro Toka ¢ HOMWHanbHLIM HanpsxeHuem fo 1 000 B BknounTenbHo. YacTb 2. UcnbiTaHWe Ha cTapeHue,
ucnblTaHWe Ha CaMOBOCCTaHaBMIEHUE U UCMbITAHUE Ha pa3pyLUeHue.

IEC 60871-1:2005 LUyHTupytowne cunoBble KOHAEHCATOpbl CAaMOBOCCTAHABIIMBAIOLLErocsl TMMa ANs CUCTEM
nepeMeHHOro Toka ¢ HOMUHanbHbIM HanpspkeHueM ceiwe 1 000 B. YacTb 1. ObLyne nonoxeHus.

IEC 60871-2:1999 LUyHTUpytoLne cunoBble KOHAEHCaTopbl CaMOBOCCTAHABIIMBAIOLLErocs TUMa ANs CUCTEM
nepemMeHHoro Toka ¢ HoMUHarnbHeIM HanpsXXeHuem cBiiwwe 1 000 B. YacTb 2. UcnbiTaHue Ha ycTanocTb.

IEC 60931-1:1996 LUyHTMpytoLe cunoBble KOH4EHCaTopbl He CaMOBOCCTaHaBIUBAIOLLErocs TUMa AfiA CUCTEM
NnepeMeHHoro Toka C HOMWHalnbHbIM HanpsikeHueM ao 1 000 B BkntounTenbHo. Yactb 1. O6LWMe NOMNOXEHMS.
McenbiTaHne sKennyaTaluMOHHBIX XapakTepUCTUK MU HOMUHanbHble napameTpbl. TpeboBaHusA K TexHUKe Ge3zonacHOCTM.
PyKkoBOACTBO MO MOHT&XY U 3KCNyaTaLum.

IEC 60931-2:1995 LUyHTUpyloLmMe cunoBble KOHAEHCATOpbl He CaMOBOCCTaHaBMNMBALOLLErocsl TUMa Afis CUCTEM
nepemMeHHoOro Toka ¢ HOMUHanbHbIM HanpsbkeHnem go 1 000 B srmountenbHo. Yactb 2. UcnbiTaHne Ha cTapeHue U
ucnbiTaHue Ha paspylueHue.

IEC 61048:2006 BcnomMoraTenbHble 3neMeHTbl ANA CBETUNbHUKOB. KoHaeHcaTopbl ANsi UCNOMb3oBaHUA BO
bryopecLeHTHBIX TPyGKax U KOHTYpax MHbIX paspsfHbiX cBeTUrbHuKoB. O6Lme nonoxeHuss u TpeboBaHUA K TEXHUKE
6e3onacHocTm.

IEC 61049:1991 KoHaeHcaTopbl AN UCMONb30BaHUA BO riyopecLeHTHLIX TpyOKax U KOHTYpax UHbIX pas3psfiHbIX
CBETUMbHUKOB. TpeboBaHUA K SKCMnyaTaLWOHHBIM XapaKTepUCTUKaM.

IEC 61270-1:1996 KoHaeHcaTopbl CBY neyeit. Yactb 1. Ob6Lue NonoxeHus.

IEC 61881:1999 XKeneanogopoxHoe obopyaoBaHue. O6opyznoBaHue ANS NoBUXHOIO cocTaBa — KoHgeHcaTopbl
ANSA CUNOBOW SNEKTPOHUKH.
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FOCT IEC 61071—2014

YAK 681.327:006.354 MKC 31.060.70 IDT

KntoueBble crosa: KOHAEHCATOPbl CUMOBLIE.

MognucaHo B nevaTh 24.03.2015. dopmat 60x84%.
Yen. neyd. n. 4,65. Tupax 31 aka. 3ak. 1358
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