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rOCYAQAPCTBEHHbIA CTAHOAPT PECNYBIIUKA BENAPYCb

KOHOEHCATOPbLI ANl ABUrATENEA NEPEMEHHOIO TOKA
Yacts 1
Obuwue nonoxeHusi. Paboune xapakTepMCTUKM, UCNLITAHUA U
HOMUHanbHbIe napameTpbl. Tpe6oBaHusa 6e3onacHOCTMU.
PyKOBOACTBO MO MOHTaXy M 3JKCnnyaTauuu

KAHOSHCATAPGLI NSl PYXABIKOY NMEPAMEHHAIA TOKY
Yactka 1
ArynbHbifA nanax3HHi. Paboubisi xapakTapbICTbiki, BbinpaGaHHi i
HamiHanbHbLIA napameTtpol. MaTpabaBaHHi 6acneki.
KipayHiuTea na maHTaxy i akcnnyataybli

Alternating current motor capacitors.
Part 1. General. Performance, testing and rating. Safety requirements.
Guide for installation and operation

Nara sBepeHun 2007-07-01

1 O6wWue NonoXeHus

1.1 O6nacTb npMMeHeHUA U Lenb

HacTosuuin ctaHaapT pacnpocTpaHAeTes Ha KOHOEHCATOPbl, MpeAHa3sHayYeHHble AN NPUCOeAUHEHUS K
06MOTKaM aCUHXPOHHbLIX gBUraTenei, NUTalLWMXcs oT ogHodasHoi ceTu yactoToit go 100 Ny BKIOUUTENLHO,
M Ha KOHOeHcaTopbl, MPUCOEAUHSIEMbIE K TpexdaaHbiM acUHXPOHHLIM ABUraTesnsM Takum obpa3om, uTobbl
3TW gBUraTenu MOriv NUTaThCH OT 0gHOMa3HoM ceTu.

Hacroswmin cTaHpapT pacnpoCcTPaHSAETC Ha NMPOMNUTaHHLIE WM HEMPOMNUTaHHbIe KOHOEHCATOPbl C HOMU-
HanbHbIM HanpsbkeHnem [0 660 B BKNIOYMTESNIBHO M OUSNEKTPUKOM U3 Gymaru, OpraHMYecKOu CUHTETMYe-
CKOM NNEHKM U UX KOMBUHaLMK, C METaNNIM3UPOBAHHLIMUA UM METAIIO(OSLIOBLIMU 3IIEKTPOSAMM.

Hacrosiwmin ctaHaapT He pacnpoCTPaHAETCs Ha Cneaylwwue TUMbl KOHOEHCATOPOB:

— LWYHTUPYIOLLME CaMOBOCCTaHAB/IMBAIOLWMECS KOHOEHCATOPb! ANS MOLLHbIX CETEW NEePeMeHHOro Toka
HOMMHasbHbIM HanpsbkeHuem Ao 1000 B skntounTensHo (M3K 60831-1);

— LWWYHTUPYIOLLME KOHOEHcaTopbl 663 CAMOBOCCTAHOBNIEHUS OJ1S CETeil NepeMeHHOro Toka HOMUHASTbHBLIM
HanpsbkeHuem go 1000 B ekntountensHo (MK 60931-1);

— LUYHTUpYIOLLME KOHAEHCATOopbl AN CeTe NePEeMEeHHOro TOKa HOMUHAJIbHLIM HaNPSXKEHUEM CBbILLe
1000 B (M3K 60871-1);

— KOHOeHcaTopbl ANs UHAYKLUMOHHOIO TensioreHepaTtopHoro ob6opyaoBaHusi, paborarowero Ha Yacrorte
40 — 24000 'y (M3K 60110-1);

— nocneposarenbHblie koHgeHcaTopbl (MOK 60143-1);

— KOHZEeHCaTopbI-COEQUHUTENM U KOHAeHcaTopbl-genuteny (M3K 60358);

— KOHZEHCaTOopbl 4rs MOLHBIX 3NIEKTPOHHbIX cxeM (MOK 61071-1);

— ManorabapuTHble KOHAEHCATOPb! AN NEePEMEHHOIO TOKa, UCMOJNb3yeMbie B JIIOMUHECLEHTHBIX U pas-
psigHbIx namnax (M3K 61048);

— KOHAEeHcaTopbl AN NoAaBneHUs aneKTpoMarHUTHbIx nomex (M3K 60384-14);

— KOHAEHCaTophl, CHATaIOLMECH KOMMNOHEHTaMU AN paa3fiMyHbIX TUMOB 3eKTpuyeckoro 06opyaoBaHus;

— KOHAeHcaTopsl, paboTalolue Ha NOCTOSHHOM HanpsHXKEHUU C HaNOXEHUeM NnepemMeHHOM COCTaBNSAIOLLEA.

Llenbio HacTosLWero craHgapTa sSBnseTcs:

a) YCTaHOBJSIEHUE ©OMHbIX NPaBWI1, OTHOCALLMXCH K paGouMM XapakTepucTUKam, NPoBeAeHUIO UCTILITaHUIA
M OLISHKe XapaKTepUCTHK;

b) ycraHoBneHue craHgapTHbIX npaBun 6e3onacHOCTH;

C) COCTaBfeHne PyKOBOACTBA MO MOHTaXy U aKCnslyaTaluu.

W3paHue oduumansHoe
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1.2 HopmaTuBHbIE CCbINKK

Cnegyiowme [OKYMEHTHI cogepKaT NoSioKeHUsl, KOTopble NMOCPefACTBOM CChUIKM B TEKCTe COCTaBnsioT
NONOXEHUs1 HACTOSILLEro CTaHAapTa. [AnNs AaTMpOBaHHBLIX CChINIOK MOCHeaylolmue U3MEHEHU UX Unu nepe-
CMOTP He yunTbiBaloTCA. OOHAKO CTOPOHAaM COMMNALLeHUIA, OCHOBaHHBIX Ha HACTOSIWEeM CTaHgapTe, peko-
MEHAOYETCA U3bICKaTb BO3MOXHOCTb NPUMEHEHUSI NOCNEOHUX M3OAHWA LOKYMEHTOB, NPUBEAEHHBLIX HUXe.
Ons HegaTUPOBaHHBIX CCLIOK NPUMEHSIIOT NOCNIegHUe U3JaHUs HOPMaTUBHBLIX QOKYMEHTOB. YneHbl MCO un
M3K BenyT U KOPPEKTUPYIOT NEPEYHU ASHCTBYIOLMX MEXOYHAPOAHbIX CTaHOAPTOB.

M3K 60068-2-3:1969 WcnbiTaHua Ha Bo3peitcTBUe BHelHUX dakTopoB. Yactb 2. UcnbitaHua. Ucnbl-
TaHue Ca. BnaxHoe Tenno, NOCTOSAHHBIA peXxum

M3K 60068-2-6:1995 WcnbitaHua Ha BO3peiticTBUE BHewHUX (hakTopoB. YacTb 2. Ucnbiranua. Ucnbl-
TaHue Fc. Bubpauus (cuHyconganbHas)

M3K 60068-2-20:1979 UcnbitaHua Ha BO3peUCTBUE BHELHMX ¢akTopoB. Yacts 2. UcnbiTaHua. Ucnbi-
TaHue T. Maiika

M3K 60068-2-21:1999 UcnbiTaHuA Ha BO3aeicTBUE BHELWHUX (hakTopoB. Hacts 2-21. UcnbiTaHus. Ucnbi-
TaHue U. YCTOMYUBOCTb KOHUEBBIX BLIBOAOB U COBMELLEHHbIX MOHTaXKHbIX NpucnocobneHui

M3K 60112:1979 MeTop onpefeneHus CPaBHUTESNBLHOTO U KOHTPOJIbHOMO UHAEKCOB TPEKUHIOCTOMKOCTH
TBEpAbIX U30NSALMOHHBIX MaTepuanoB BO BIAXKHOW cpepe

M3K 60309-1:1999 Bunku, wrencesbHbIE PO3E€TKM U COEQUHUTENBbHBLIE YCTPOWCTBA NPOMBILLSIEHHOMO
HasHaueHus. Yactb 1. O6wme TpeGoBaHua

M3K 60529:1989 CreneHu sawmTsl, 06ecneunBaembie o6onoukamu (IP Code)

M3K 60695-2-1/0:1994 WcnblTaHWe Ha noXapoonacHoCcTb. Yactb 2. MeTtoawbl ucnbitanuii. Pasgen 1/
nuct 0. MeToab! MCMbITaHUIA HAa Hakan nNpoBonoku. O6wee pyKOBOACTBO

M3K 60695-2-1/1:1994 WcnbitaHMe Ha NoOXapoonacHoCTb. Yactb 2. MeTtogbl ucnbitanuii. Paspgen 1/
nuet 1. VenbiraHne KOHEYHOro NpoAdyKTa Ha Hakan NPOBOOKU U PYKOBOACTBO

NCO 4046:1978 Bymara, kapToH u uennonosa. Cnoeapb. [1Bysi3bluHOE uspaHue

1.3 TepMuHbI ¥ onpegeneHun

B HacTosilem cTaHaapTe NPUMEHSIIOT Cregyolue TePMUHbBI C COOTBETCTBYIOWUMKU ONpeaeSeHUsIMU:

1.3.1 paboumin koHaeHcaTop aBuratens (motor running capacitor): KoHgeHcaTtop, nogkoyaemblii K
BCMOMOraTenbHON 0OMOTKe ABuraTtens, cnoco6CTBYIOWMIA 3anyCKy ABUraTenst U yBeNUYMBAIOWMA MOMEHT
BpalleHus gsuratens B pa60qu pexume.

I'IpwmeanMe — Pabouni KOHOeHcaTop 0BbIYHO NOCTOAHHO noaKno4veH K obmoTke Aasuraresisi 1 octaeTca BKMNO4YeHHbIM B

uenb B Te4eHWe CpoKa KCnnyarauun gsuratens. Bo BpeMs 3anycka, ecqiu OH nogcoeguHeH napannenbHO Nycko-

BOMY KOHZeHcaTopy, cnoco6CcTByeT 3anycky ABuraTens.

1.3.2 nyckoBou koHgeHcaTop asuratens (motor starting capacitor): KoHgeHcatop, kotopbiit o6ecne-
uMBaeT onepexaroLumii no case TOK BO BCOMOraTesibHOi 0B6MOTKe ABUraTesis U OTKITIOYAETCA OT Lenu, Kak
TONbKO ABUraTesnb 3apaboraer.

1.3.3 metannodonbroBbii koHAeHcaTop (metal foil capacitor): KonpgeHcaTop, anekTpogbl KOTOpPOro
COCTOST U3 MeTanIM4yeckux oonbru UnM NoSIOCOK, pasaeneHHbIX AUASIEKTPUKOM.

1.3.4 meTannuaupoBaHHbIi KoHAeHcaTop (metallized capacitor): KoHgeHcatop, anektpogaMu KoTo-
poro ABNAAKTCA MeTannu4deckue NoKpbITUA, OCaXXAEHHbIe Ha OU3NeKTpuke.

1.3.5 camoBoccTaHaBnuBalowWwmMnca koHgeHcaTop (self-healing capacitor): KongeHcatop, anekrpu-
Yeckue CBOICTBA KOTOPOrO MOCsE JIOKanbHOro npo6os avanektpuka ObiCTPO M B 3HAYUTESILHOW CTEeneHu
CaMOBOCCTaHABMUBAIOTCS.

1.3.6 paspsagHoe ycTporcTBO KOHAeHcaTopa (discharge device of a capacitor): YcTpoiicTBo, koTopoe
npu NPUCOEAVHEHUM K KOHOEHCATOpy MOXET 06ecneuuMTb YMEHbLUEHUE HarpshKeHUs! MeXay BblBOgaMu
¢a|crwqecxw A0 HynsA B TedeHue 3agaHHOro BpeMeHu Nocne oTKMioYeHUs KoHaeHcaTopa oT Lenu.

1.3.7 HenpepbIBHbIA pexum paboTtsl (continuous of operation): Pexum pa6oTbl, HeorpaHU4eHHbI BO
BPEMEHU B TE4EHMEe HOPMUPOBAHHOIO Cpoka cNyxObl KOHAeHcaTopa.

1.3.8 knacc akcnnyatauum (class of operation): MuHUManbHLIA NOMHLIA CPOK CIYXObl, HA KOTOPHLIA
paccuuTaH KOHAEHCATOP NpU HOMUHASMBHBIX paboyem LuKIe, HanpsXXeHUU, TeMnepaType U YacToTe.

Knacc A — 30000 v, knacc B — 10000 v, knacc C — 3000 v, knacc D — 1000 u.

3TM Knacckl 3KkCNNyaTauum npegycMaTpusaloT MHTEHCUBHOCTL OTKA30B He 6onee 3 %.

KOH,qucaTop MOXEeT OTHOCUTBLCA K HECKONTbKUM KnaccaM no COOTBETCTBYIOWUM HaNpspKeHUsIM.

1.3.9 mmHumanbHO gonyctumana pabouas Temnepatypa KoHgeHcatopa (minimum permissible
capacitor operating temperature): MuHUManbHO ponycTUMasi TeMnepartypa CHapyXXu Koprnyca B MOMEHT
BKJIOYEHUs1 KOHOEHcaTopa.
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1.3.10 maxcumannHO gonycTMman pabouas Temnepartypa koHAeHcatopa f. (maximum pemissible
capacitor operating temperature f;): MakcumanbHo gonycTumasi Temnepatypa HauGonee HarpeToi 4actu
Hapy>KHO NOBEPXHOCTU KOPMyca KOHAEHCaTopa BO BpeMsi 3KCryaTaLuu.

1.3.11 HommHanbHOe HanpsikeHwe koHaeHcatopa Uy (rated voltage of a capacitor Uy): OeiicTylowee
3HayYeHue NnepemMeHHOro HarnpsbkeHusl, Ha KOTopoe paccyuTaH KoHOeHcaTop.

1.3.12 HomuHanbHaA 4YacTota KoHAeHcatopa fy (rated frequency of a capacitor fy): Haubonbwas
YacToTa, Ha KOTOPYIO PacCYMTaH KOHAEHCATop.

1.3.13 HommMHanbHanA emMKkocTb KoHAeHcaTopa Cy (rated capacitance of a capacitor Cy): 3HaueHue
€MKOCTU, Ha KOTOpOEe paccyuTaH KOHAEHcaTop.

1.3.14 HomuHanbHLIN TOK koHAaeHcaTopa Iy (rated current of a capacitor /y): OeitcTBylowee sHaueHue
nepemMeHHOro Toka Npyu HOMMHaNbHbLIX 3HAYEHUAX HaNPs>XeHUsa U YacToTbl.

1.3.15 HomuHanbHasA MolWHOCTL koHAeHcaTtopa Qy (rated output of a capacitor Qy): PeakTueHas
MOLLHOCTb, MOJSTYYEHHAas MPY HOMUHAMNbLHBIX 3HAYEHUSIX EMKOCTHU, YacTOThl U HAaNPSDKEHUS (UNK TOKa).

1.3.16 noTepm koHAcHCcaTopa (capacitor losses): AKTUBHasi MOLLHOCTb, paccemBaemas KOHAEHCATOPOM.

anMeanMe — Ecnu He OroBOPeHO WHOe, NOTepwu KoOHAeHCaTopa BKMo4YaloT B cebna noTepu NnaBkMx npeaoxpaHu-

Tenen n pa3psagHbIX pe3sncTopoB, ABNAIOWUXCA HeOThHeMS1eMbIMU YacTAMU KOHAeHCcaTopa.

1.3.17 TaHreHc yrna notepb koHgeHcatopa tgé [tangent of loss angle (tan delta) of a capacitor]:
OTHOLLEeHVe 3KBUBANEHTHOrO NOCNeAoBaTenbHOr0 CONPOTUBIIEHUS K EMKOCTHOMY CONPOTUBIIEHUIO KOHAEH-
caropa npu 3aaHHbIX 3HAYEHUAX CUHYCOMOANBHOIO HANPSDKEHUS U YaCTOThI.

1.3.18 eMKOCTHLIW TOK yTeuku (TONbKO ANA KOHAEHCATOPOB B METaJiUu4eckoM kopnyce) [capacitive
leakage current (only for capacitors with a metal case)]: Tok, Tekywumii Yepe3 NPOBOAHUK, COEAUHSAIOLMIA
MeTansiMuecknii Koprnyc ¢ 3emneil, korga KOHOeHCcaTop MOAKIMIOYEH K CeTU NMUTaHUS NepPeMEHHOro Toka ¢
3a3eMIeHHOM HelTpanbio.

1.3.19 Tvn koHaeHcaTopa (type of capacitor): KoHgeHcaTopbl OTHOCAT K OAHOMY TUMY, €CNU OHU UMEIOT
OAVHAKOBYIO KOHCTPYKLMIO, HOMUHANbHOE HanpsbkeHue, KIMMaTU4ecKylo KaTeropuio U pexum pabotsl u
M3rOTOBIIEHBI MO OAHOW TeXHONormMu. KoHaeHcaTopbl OQHOIO TUNAa MOYT OTIIMYATLCA TONBKO HOMUHASBHO
€MKOCTbIO U rabaputamu. [lonyckaloTcs He3HaYUTENbHbIE OTIINYUS B BbIBOAAX M KPEMEXHBIX YCTPOWCTBAX.

I'IpwmeanMe - ODMHaKOBaiI KOHCTPYKUUA O3Ha4yaeT, HanpuMmep, Hanvuve OQUHAKOBOro Marepuana u OﬂMHaKOBOﬁ

TOMLLMHBI IUBNEKTPUKA, OAHOTO W TOrO XKe Tuna kopnyca (MeTanyMyeckuin Uy NnacTMaccoBbiit).

1.3.20 moagenb Kongencaropa (model of capacitor): KongeHcaTopbl OTHOCAT K OQHOW MOAEnu, ecrin
OHV MMEIOT OOUHAKOBYIO KOHCTPYKLMIO, aHANOMMuHble (PyHKUMOHANbHBIE U Pa3MEepHble XapaKTepUucTUKU B
OONyCTUMbIX Npeaenax u, CneaoBaTesibHO, SIBNSITCS B3aUMO3aMEeHAEMbIMU.

1.3.21 knacc 3awmThl (class of safety protection): OguH U3 Tpex KogoB, KOTOPLIM AOKEH ObTb Mapku-
poBaH KOHAEHCATOp B 3aBUCMMOCTU OT 06ecrneunBaemoro ypoBHsa 6e30nacHoOCTH.

P2 — naHHbIN TMN KOHAEHCATOpa UMEET KOHCTPYKLIMIO, 0DecneynBaloLwLyio Npy oTkase pa3mbikaHue Lienv
W 3aWmTy OT BO3ropaHusi u BapbiBa. COOTBETCTBME 3TUM TPeBOBaHUAM NPOBEPAIOT UCNbITaHUEM MO 2.16.

P1 — paHHbIA TUN KOHOEHCATOpPa UMEET KOHCTPYKLMIO, 06ecneunBaloLLylo Npu oTkase pas3mbikaHue unu
KOpPOTKOe 3aMblKaHue Lienn U 3aluuTy OT BO3ropaHusi U B3pbiBa. COOTBETCTBUE 3TUM TpeGoBaHUsIM nNpoBe-
PAIOT UCMbITaHWEM no 2.16.

PO — paHHbI TUN KOHAEHCaTOpa He UMEET CreLMasnbHON 3alMThLI NPU OTKase.

1.4 Ycnosua akcnnyarauvm

1.4.1 HopmanbHbie yCroOBUA IKCNyaTaLmm

HacToswumin ctaHpapT ycraHaBnuBaeT TpeGoBaHUsA K KOHAEHcaTopam, nNpefHas3HaYeHHbIM Ans npume-
HEHUs NPU CnegyIoLMX YCIOBUSIX:

a) BbiCOTa Hap, ypoBHeM Mops — He Gonee 2000 m;

b) ocTaTouHoe HanpsbkeHUe B MOMEHT NMOQKIIIOUEHUsI TUTAHUA He AOSDKHO NpeBbiwath 10 % HOMUHaNb-
HOrO HanpspkeHus (CM. npumeyaHue K 4.4);

C) 3arpAsHeHue cpefbl: KOHAEHCATOpPbl, HA KOTOPbIe PacNpPOCTPAHAETCA HACTOALWMIA CTaHAAPT, NpeaHa-
3HaveHbl AnA paboTkl B cnabosarpsiaHeHHbIX Cpeaax;

Mpumevanue — MOK elye He ycTaHOBNEHO onpegerneHWe TepMuHa «cnabosarpasHeHHas cpegax». Ecnu gaHHoe
onpegeneHue 6yaet ycraHosneHo MAK, oHo GyaeT BKIIOUEHO B HACTOALLMWIA CTaHAapPT.

d) pabouas Temnepartypa: ot MmuHyc 40 "C po nnioc 100 °C (cm. 1.3.9 u 1.3.10). MpeanoutTuTenbHLIMKU
MUHUMANbHO U MaKCUMarTbHO AOMYCTUMbIMM pabouMMm TeMnepaTypaMu KOHAEHCaTopa SBNSIOTC criegyiowume:

— MUHUMAJIbHBIE TEMMEpaTypbl: MuHYC 40 °C, muHyc 25 °C, muHyc 10 °Cu 0 °C;

— MakcumarnbHble Temneparypbl: 55 °C, 70 °C, 85 'C u 100 °C.
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JonyckaeTcs TpaHCnopTUPOBaHWE U XpaHEHe KOHAEHCaToOpoB Npu Temnepartypax Ao MuHyc 25 °C unu
npu MUHUManbHOW paboyeit TemnepaTtype, B 3aBUCUMOCTM OT TOrO, Kakasi U3 HUX MeHblue, 6e3 yxyaleHus
MX Ka4ecTBa;

€) cTeneHb XeCTKOCTU BO3OENCTBUSI BNAXHOro Tenna ot 4 go 56 cyrt. lNpegnoututenbHas cTeneHb
xecTkocTn — 21 cyT.

(CTeneHb >XeCTKOCTU BO3AENCTBUS BNXHOrO Tenna JOSHKHa BbIGUpATLCA U3 3HAYEeHMI, YKasaHHbIX B
M3K 60068-2-3, 7. e. 4, 10, 21 u 56 cyT).

KoHpgeHcaTopbl KnaccuuumpyloT No KIMMaTUYeCKUM KaTeropusim, onpegensieMbiM MUHUManbHOW U
MaKCUMasIbHOW JoNYyCTUMbIMUA pabouMmmn TemnepaTypamy KOHOEHCaTopa U CTeneHbio XECTKOCTU BO3AeiCTBUSA
BnaxHoro tenna, T. €. 10/70/21 o3HauaeT, YTO MUHUMANbHAs U MakcumanbHas gonycTUmMble paboune
TemnepaTypbl KOHOeHcaTopa paBHbl cOOTBETCTBEHHO MUHYC 10 ‘C u nnioc 70 °C, a cTeneHb XecTKOCTU
BO3[EICTBUSA BMaXKHOro Tenna pasHa 21 CyT.

1.5 MpeanouTUTENbLHBbIE AONYCKAEMbIE OTKIIOHEHUA EMKOCTHU

MpepnoyTUTENbHBIMKA JONYCKaeMbiMU OTKIIOHEHUSIMU €MKOCTM siBnsiloTcs cnegyrowme: £ 5 %, £ 10 %,
+15 %.
PaspelualTcs HeCMMMETPUYHBIE JOMYCKaeMble OTKIIOHEHUS], HO AONYCK He AokeH npeBbiwartb 15 %.

2 Tpe6oBaHUA Kk Ka4eCTBY M UCMLITAHUAM

2.1 Tpe60oBaHMA K UCNIbITAHNUAM

2.1.1 O6me NONoXKeHMA
B HacTosiLeM NyHKTe NpuBOAATCS TPeOOBaHUA K UCTIbITAHUSAM KOHEHCATOPOB.

2.1.2 YcnoBus UCnbITaHUMU

Ecnu gona oTAensHOro MCNbITaHUS UM U3MEPEHUsi He OTOBOPEHO WHOe, Temnepatypa AUINeKTpuka
KOHZeHcaTopa fomkHa 6biTb B guana3oHe ot 15 °C go 35 "C u porkHa 6biTb 3aperncTpupoBaHa.

Mpu Heo6XOAUMOCTU KOPPEKTUPOBKU 32 HOMUHAJIEHOE 3HaYeHue NPUHUMaIoT Temnepatypy 20 °C.

MpumeyaHne — TeMnepaTypy OVINEKTPMKA NPUHMMAIOT PABHOW TeMnepatype OKpyXaiolleil cpefibl Npy yCroBuu,

YTO KOHAQeHCaTop HaxoauTCA 6es Harpyskv npu aToN TeMnepaTtype B TedeHue [JOCTAaTOMHOIo NPpOMEeXyTKa BpeMeHHU,

3aBucALLero oT rabap1ToB KoHOeHcaTopa.

2.2 Buabl ucnbITaHUMA

YcTaHoBneHo aBa BUga UCTbITaHWiA:
a) UcrbITaHusA TUNa;
b) KOHTPONbHLIE UCTLITAHMS.

2.2.1 AcnbiTaHua TMNa

McenbiTaHus TMNa npegHasHaveHbl st NpoBepkU MPOYHOCTU KOHCTPYKUMM KOHOEHCaTopa U er0 BO3MOX-
HOCTU (PYHKLIMOHUPOBAHUS B YCITOBUSAX, YCTAHOBIIEHHBIX B HACTOSLLEM CTaHAapTe.

WcerbiTaHus Tuna NpoBOAUT U3rOTOBUTENb U/MMKM MCMbITATESbHbLIA OpraH Mpu HeobxoAuMOCTU yTBep-
XOeHus Tuna.

3TU MCnbITaHUA MOTYT NPOBOAUTLCS MOA, HAA30POM COOTBETCTBYIOLLETO OpraHa, KOTopblil BbidaeT cepTu-
ukaThl U/UNU NPU3HaeT yTBEPXXAEeHUe Tuna.

2.2.2 KoHTPOSbHbIE UCNbITAHUA

MaroToBuTENb NPOBOOUT KOHTPOSbHBLIE WCTIBITAHUS KaXKOOro KOoHZeHcatopa nepen nocraskoi. o
npocb6e noTpebutens emy BblgaloT cepTUdMKaT 0 TOM, YTO GbIIU NPOBEeAEHbI KOHTPOSbHLIE UCTLITaHUS.

2.3 UcnbiTaHua TMNA

2.3.1 MeToaMka UCnbITaHUM

O6pa3supl kKaxaoin moaenu, otobpaHHble ANs UCTbITAHWIA TUNA, [OMXKHbI ObITb pa3geneHbl Ha rpynnbl,
Kak nokasaHo B Tabnuue 1.

KoHgeHcaTopbl, 06paayiowme BbiGOPKY, AOMKHBI YCNELHO NPOWTU KOHTPOMbHbIE UCTBITAHWUS, YCTAHOB-
neHHble B 2.4.1.

Kaxq:,aq rpynna UCMbITaHWUIA AOJDKHa cofepXXaTbh paBHOe KOJIMYeCTBO KOHAEHCaTOpOB C MakCUmMarsibHbIM
M MUHUMAJTbHBIM 3HaYEeHUAMU eMKOCTU B COOTBETCTBYIOLLEM AuanasoHe.
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Ta6bnuua 1 — NporpaMmMa UCNbLITaHUKA TMNA

Moapasgen, Konuuectso |Konmecmo OOMNYCTUMbIX Eg:; :T:c;:‘?(
MYHKT MCTILITYEMbIX OTKa30B Npu Nepeo-
rpynna Vicbimarme HacTosAwero 06pa3uoa HavYanbHOM UCNbITaHUU ?_IT::::;HI-IOF;:
craHgapta | (npumeuaHve 1) (npumeuaHue 2) NCNbITaHMM
1 |BHewwHwmit ocmoTp 2.6
MpoBepka MapKUpOBKK 5.1
Mposepka pasamepoB 210
MexaHu4yeckue UcnbITaHus 2.1 8 [4] 1 (npumevanue 3) 0
(3a uckniouYeHMeM NasieMocTu)
McnbiTaHus Ha repMeTUYHOCTL 212
(ecnu npuMeHUMO)
2 |WUcnbiTaHue Ha CPOK CIyXObl 213 42 [21] 2 (npumevanue 4) 0
3 |Nasemoctb (ecnu npuMeHUMo) 2.11.2
McnbiTaHue Ha BnaxHoe Tenno 214
WcnbiTaHue HanpskeHUeM 2.7 12 [6] 1 (npumevanue 3) 0
Mexzay BbiBO4aMu
MenbiTaHue HanpsbkeHuem 2.8
MeXxzy BbIBOAAMMU U KOPIYCOM
4 |/cnbiTaHMe Ha CaMOBOCCTaHOB- 215 20[10] 1 (npumevaHue 3) 0
neHue (ecnu NpUMMEHUMO)
5 [|Paspywaiowee ucnbitaHue (ec- 2.16 20[10] 1 (npumevaHue 5) 0
JI1 OTMEYEHO Ha KOHAEeHcaTope) 10 [5]
6 |TennocTomKoCTb, OTHECTOMKOCTb 217 3 0 0
M TPEKUHIOCTONKOCTb (He npume- (Toneko K Yac-
HUMO K KOHZEeHcaTopam C NpPoBo- TAM KOpnyca ¢
JIOUHBbIMM BbLIBOGAMU) BbIBOOAMMU, CM.
npumeyaHue 6)
MpumeyaHus

1 YkasaHHOe konu4ecTBo 06pa3LoB MO3BONSET NMpU Heo6XOAMMOCTU MPOBOAUTL NMOBTOPHbLIE UCTbITaHusA. Yucno B
KBagpaTHbIX ckoOkax nokasbiBaeT konuvvecTBo o6pasuoB, TpeGyloleecs Ans McnbiTaHus. Bce uvcna nokassiBaloT
Konu4ecTBo 06pasLoB B BLIGOPKE AN KAXKA0MNO UCNbITYEeMOro 3HauyeHUst eMKOCTU. [Npu ucnbitaHuM B AvanasoHe eMKo-
cTeli Konv4ecTso 06pasLioB, ykazaHHOe B HacTosLei Tabnuue, NPMMEHSIeTCS Kak AN MakcUMaribHOro, Tak U Ans Mu-
HUMaNbHOrO 3HAYeHUS eMKOCTU unu Ans o6oro NPOMEXYTOMHOro 3HaYeHUsi, KOTopoe TpebyeTcs UCMbITaTb B 3TOM
AvanasoHe B COOTBETCTBMM € 2.3.1.

2 KoHgeHcaTop, 0TKa3aBLUWUA NMPU HECKOMbKMX UCMbITAHMAX, CYMTAETCH OOHUM dedeKTHbIM KOHOEeHCaTOPOM.

3 [Ons rpynn 1, 3 1 4 NOBTOPHOE MCMbITaHWE paspeLlaeTcs Npu O4HOM oTkase. pu NOBTOPHLIX UCMBITAHUSX OTKas3bl
HeAoNyCTUMBI.

4 [1ns rpynnbl 2 Npy OTCYTCTBUM OTKA30B UM OOQHOM OTKase NOBTOPHOrO MUCNbITaHUA He TpebyeTcs. Mpu ABYX oTkasax
TpebyeTcs NpoBeaeHWe NOBTOPHOMO UCTbITAHUS, NMPU KOTOPOM He AOMYCKAETCH HU eauHOro OTKasa.

5 [Ons rpynnbl 5 (cM. 2.16) B cryyae ogHOro oTkasa A4onyckaeTcsl NOBTOPHOE UCTbITaHWe B 0COGbIX YCIIOBUSIX.

6 Ons vuenbitaHus no 2.17 tpebyeTtca Tpu obpasua yacTeit kopnyca ¢ BbiBogamMu (YacTu U3ONALMOHHOIO MaTtepuana,
yaepXusaloLLme BbIBOALI B ONpeaerieHHOM NONoXeHUn).

OpauH obpaseu TpebyeTcs AnNs UCNbiTaHUA Ha BAaBMBaHWe Liapuka (2.17.1), BTopoit obpasey — ANs UCTIbITaHUA Ha
OrHEeCTOMKOCTb (2.17.2) 1 TpeTWit obpaseL, — AN UCNbITAHUSA HAa TPEKUHIOCTOMKOCTL (2.17.3).

Ons KaxOoro 3HauYeHUs eMKOCTU B AMana3oHe M3roTOBUTENb JOSDKEH YKasbiBaTb AaHHble 06 OTHOLLEeHUU
BESIMYMHBI @MKOCTU K OBLLel NnoLaau BHELLHeN NOBEPXHOCTU KOpryca KOHAeHcaTopa.

KoHgeHcaTop ¢ MakCMMaribHON BENTMUUHOW eMKOCTU Ha eQuHULY MoLaam NoBepxHOCTU Takoke cliegyeT
noABeprHyTb UCMbITAHUAM, €Cnu 3Ta BenvuMHa npeBbiwaeT Ha 10 % u 6onee BeNUYMHY EMKOCTU Ha eAuHULY
nnowagn NOBEPXHOCTU AJ1 MaKCMMAarbHOMO 3HaUYEHUs1 EMKOCTU B AUanasoHe.

AHanorMyHo KOHAEeHcaTop ¢ MMHWMANbHON BENMYMHON €MKOCTU Ha eOMHWLY NNowWwaan NOBEPXHOCTU
cnepyeT NOABEPrHyTb UCMLITAHMSIM, €CNK 3Ta BeNnuMumHa MeHblue Ha 10 % v Bonee BenUUUHBI EMKOCTU Ha
eauMHULY nroLiaam NOBEepPXHOCTM AN MUHUMASTBHOTO 3HAYeHUs EMKOCTU B AuanasoHe.

Mop nnowaasw NOBEPXHOCTM NOHUMaeTcs obLas Nowaab BHELWHEW NOBEPXHOCTU KOpnyca KOHOEH-
catopa, uckniodas Hebonblumne BbICTYNbI, BLIBOAbLI U KPENeXHble WTUgThL.
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2.3.2 ObnacTb pacnpoCTPaHEHUA UCTILITAHUMA TMNA

2.3.2.1 MNpu uUcnbITaHUSIX TUNA HA OJHOA MOZENU KOHAEHCATOPA OLICHUBAETCH TOJLKO UCTILITYeMas MOAE!b.
Ecnu ucnbitaHusi TMNa NpoBOQAT HA ABYX MOAENSAX KOHAEHCATOPOB OQHOIO TUNA C pasHbIMU 3HAYEHUSIMU
HOMMHANBLHOW EMKOCTHU, OTOGpaHHLIX MO NpaBuUnNaM, UANOXEHHbIM B 2.3.1, UCNbITAaHUA TUNa pacnpocTpa-
HAIOT Ha BCe MOAENM 3TOro TUNa C HOMUHANBLHOW EMKOCTbI0 B AMana3oHe MeXAy ABYMS UCTIbITAHHbIMU
3HaUYEHUAMMU.

2.3.2.2 Vicnbiranus TMNa, yCnewHo NPOBEAEeHHbIe Ha MOAeNU KOHAeHcaTopa C onpeaerieHHbIM Aonyc-
KaeMbIM OTKITOHEHMEM EMKOCTH, AEeUCTBUTESbHBI TaKke AJIA KOHAEHCATOPOB 3TOM e MOAESM, HO C ApYruM
[OMNyCcKaeMbiM OTKNIOHEHUEM E€MKOCTH, MakCUMyM B f[Ba pasa NPeBbilaloWUM Npefernbl 3asiBNIEHHOro
[OonyckaeMoro oTKioHeHus. Hanpumep, gns koHpgeHcatopoB ¢ gonyckom + 5§ % B aTtoMm cnyvae Gyger
npuemnem gonyck A0 + 10 % BkNIOYMTENbHO, a ANA KOHAESHcaTopoB ¢ aonyckom + 10 % — po + 20 % Bknio-
yuTenbHO. PesynbTaThl UCNLITAHUIA HEMb3s PAcNPOCTPAHATL Ha KOHAEGHCATOPbI, UMEIOLIME AONYCK MeHbLue
3asiBneHHoro. Hanpumep, ans koHaeHcaTopos ¢ gonyckom + 10 % ponyck + 5 % Henpuemnem.

2.3.2.3 VHorpa B COBPEMEHHOM NpakTuke TPebyloTCA KOHAEHCATOPhl C HECUMMETPUYHBIM OTHOCUTENBHO
HOMMHAJILHOW EMKOCTH KOHAEeHcaTopa AO0NYyCKaeMbIM OTKINOHEHMEM EMKOCTU.

Mpu ycnewHom npoBeAeHUU UCTILITaHWA TUNa Ha MOAENU KOHAEHCATOpa ¢ CUMMETPUYHDBIM AONYCKAEMbIM
OTKIIOHEHUEM eMKOCTH COOTBETCTBYIOLLEE YTBEPKAESHME TUNA pPacnpOCTPaHAETCs Takke Ha KOHAEHCATOopbI
3TOM e MOAENU C HECUMMETPUYHLIM JONYCKaeMbIM OTKIIOHEHUEM EMKOCTU NMPY YCIIOBUM, YTO BECh AMana3oH
HECMMMETPUYHOIO [0MYCKAeMOro OTKIIOHEHUS éMKOCTH:

a) HaxoguTcA B guanasoHe, gonyckaemom 2.3.2.2;

b) Gonble unu paBeH [OMYCKAEMOMY OTK/IOHEHMIO €MKOCTM MCTbITaHHOW MOZEenu KoHAeHcaropa.
Hanpumep, peaynbTaTbhl UCMbITAHWIA TUNA ANA KOHAEGHCATOPOB C AOMYCKOM + 5§ % pacnpocTpaHsioTcs Ha

10, 45 1 1
KOHAGHCATOPLI C TAKUAMY JHAUSHUSMU [ONYCKOB, KaK "o %, T2 %, '3 %, o' %, HO HE o> %.

Ecnu konuuectBo gedekTtoB B KaXAoi rpynne n obluee konuuectso AedeKTHbIX KOHAEHCAaTOpOB He
rpeBbILLAeT 3HAYEHWUi, NpuBedeHHbIX B Tabnuue 1, Mogenb KOHAEHcaTopa CUMTalOT COOTBETCTBYIOLUEN
HacTosAWEMY CTaHaapTy.

Ecnu koHpeHcaTop npefHasHauyeH ONA 9KChnyaTaumMu npu Asyx wiu Goniee pasnuyHbIX YCNOBUSX
(HOMUHarnbHbLIE HAMPSHXKEHUS, KNacchl, HOMUHaNbLHbIE paboure LUKNbI U T. A.), HWKeCHeaywWwue UCNbITaHUA
NPOBOAST TOSBKO OAUH pa3 NpU HaMBONbLIEM UCNLITATENIbHOM HAMPSHKEHUU:

a) UcrbiTaHWe HanpsHKeHMeM Mexay BbiBogamu (cMm. 2.7);

b) nenbiTaHne HanpsikeHMeM Mexay BbIBOAAMM U KOpNycoM (cM. 2.8);

C) MCMbITaHUe Ha CaMOBOCCTaHOB/eHue (cM. 2.15).

WenbiTaHne Ha cpok cnyx6bl cnegyeT NPOBOAUTL ANA KAXAOro 3HAaYEHUSI HOMUHANBHOTO HANPSKEHUS U
B Kaxkgom paboueM pexume, NpOMapKMpOBAHHOM Ha KoHpAeHcatope. KonuuyecTso UcCTbiTyeMbix 06pasuos
OOIKHO ObiTb COOTBETCTBYIOLLMM 06pa3om onpeaeneHo.

2.4 KoHTpOnbHbIE UCTIbITAHUSA

2.4.1 MeTtoaMka ucnbITaHUM

KoHpeHcaTopbl HE06X0AUMO NOABEPrHYTh CNEAYOLWMM UCTILITAHUAM B YKa3aHHOM Nopsake:
a) UCNbITaHWIO Ha FePMETUYHOCTb, €CNU NPUMEHUMO (CM. 2.12);

b) ncnbiTaHKio HanpsixeHuem Mexay BoiBogamu (cMm. 2.7);

C) UCTILITAHUIO HaNPsHKEeHNEM MEXAY BbIBOAAMMU U KOPMYCOM (CM. 2.8);

d) BHewwHemy ocmoTpy (Cm. 2.6);

€) U3MEepEeHUId eMKOCTH (cm. 2.9);

f) namepeHuio TaHreHca yrna noteps (cm. 2.5).

2.5 TaHreHc yrna notepb

MpepenbHOe 3HaUYeHWe TaHreHca yimna noTepb M YacToTa ero UIMEpPEHUs AOIDKHLI BbiT YKasaHb! U3ro-
TOBUTESIEM.

2.6 BHellHMi OCMOTP

CocTosiHMe, Ka4eCTBO U3roTOBNEHUs! U 06paboTKU, MapKMPOBKa HOMKHbI GbITh YAOBNETBOPUTENLHBIMK.
MapkupoBka JomkHa GbiTb pPa3bopumBoil B TeUeHUe Cpoka Cyx6bi KOHOeHCaTopa.
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2.7 UcnbiTaHue HanpsikeHMEM MEXy BbIBOAAMM

Mpu ucnbITaHMAX TUNaA KOHOEHCATOPbl CreAyeT UCMbITbIBATb HanpsiKeHUeM MepemMeHHOro ToKa, Kak
ykasaHo B Tabnuuax 2a unu 2b. VcnbitaHue cnegyet npoBOauTb GRU3KUM K CUHYCOMZAsIbHOMY Hanpsi-
KEHUEeM HOMMUHaNbLHO YacToThl. McnbiTaHue MoxeT GbiTb NpoBegeHo npu yactote 50 unum 60 .

Mo yCMOTpeHUIo U3roToBUTENS MOXET GbITb UCMONIb3OBaHa Gonee BbicoKas YyacToTa.

MpumeyaHne — Bce eBponeiickue cTpaHbl U CTpaHbl, HE MEpPeYUCNeHHble Hwke, TpebyloT, 4ToGbl UCNbITaHUA

NpoBOAMNUCH B COOTBETCTBUM C Tabnuuen 2a.

Kanapa, AnoHus u CLUA TpebyioT, uto6bl UCMbITaHWS NPOBOAMSIUCE B COOTBETCTBUM C Tabnuuei 2b.

Tabnuua 2a — UcnbiTatesnbHble HANPAXOHUA

OTHOLIEeHUe UcnbITaTernsHoro ﬂnwrenbuoc'r b
Pexum Tun KOHOeHcaTopa Hanps>XXeHust K HOMUHaNnbHOMY npu ucnbiTaHuu TUNa,
rnepeMeHHOMY HarpsKeHUIo c
HenpepbiBHbIA | HecamoBoccTaHaBNMBaKLWUIACS 215 60
KOHeHcaTop
CamoBoccTaHaBnMBaloLLMIiCS 2,0 60
KOHAEeHcaTop

MpU KOHTPONbHLIX UCTILITAHUSX ANUTENbHOCTb UCTIBITAHUSA, NpUBeaeHHas B Tabnuue 2a, MoxeT 6biTb
ymeHblueHa ¢ 60 go 2 ¢.

Tabnuua 2b — UcnbiTaTenbHble HANPSXKOHUA

OTHOLLEHUe UCNbITaTeNlbHOro ﬂﬂl/lTenhHOCT b
Pexum Tun KOHAeHcaTopa HanpsXXeHust K HOMUHaNnbHOMyY npyv UCNbLITaHUWU TMNA,
nepeMeHHOMy HanpsiXXeHuio C
HenpepbiBHbIA | HecamoBoccTaHaBNMBaKLWUIACS 215 10
KOHeHcaTop
CamoBoccTaHaBnMBaloLLmMincs 1,756 10
KOHOeHcaTop

Mpy KOHTPONBHBIX UCTBITAHUAX OSIMTESILHOCTb MUCTbITAHUA, NpUBedeHHan B Tabnuue 2b, moxet GbiTh
ymeHblueHa ¢ 10 go 1 ¢.

He ponyckaeTcs NnOBepxXHOCTHbIA pa3psig UMW OCTaTOuHbIA NPOBOoA. Y MeTanMsMpoBaHHbIX KOHOEeH a-
TOPOB MOXET NPOUCXOAUTH CAMOBOCCTaHOBNEHUE.

Ecnun koHgeHcaTop COCTOUT U3 HECKOMbKUX CEKLMIA, TO KaXXAYI CEKLMIO CreaqyeT UCNbITbIBaTb OTASNbHO
B COOTBETCTBUM C NPUBEAEHHbIMU Bbille Tabnuuamum.

2.8 UcnkiTaHUe HaNPSXKEHMEM MeXAY BbIBOAAMM U KOPMNYCOM

KoHpeHcaTop formkeH BbiaepxuBats 6e3 npo6os Mmexay BbiBOgaMU (COEQUHEHHBIMM BMECTE) U KOPIYCOM
B TeudeHue 60 ¢ ucnbiTatensHoe cuHycoupanbHOe NnepeMeHHoe HanpsikeHue, paBHoe yOBOEHHOMY LencT-
BYIOLLEMY 3HaYEHMIO HOMUHANBHOTO HanpsxeHus nntoc 1000 B, HO He meHee 2000 B, ¢ YacToTOl BO3MOXHO
6onee 6nM3ko K HOMUHANBLHOMW.

Ecnu kopnyc koHAeHcaTopa BbINOSIHEH U3 U3ONALIMOHHOIO MaTepuarna, To Nnpu UCTbITAaHUAX TUNA UCnNbi-
TaTeNlbHOe HanpskeHue criefyeT npuknagbiBaTh MeXay BbIBOAAMU U METasyIMYeCKUMMN SrIeMeHTaMu Kpen-
NEHUs1, ecnu TakMe MMEIOTCH, UK MeXxay BbIBOAAMU U MEeTarIMYecKoin ¢oneroin, NioTHO 06epHYTON BOKPYr
koprnyca. MNpu KOHTPONbHBIX UCTLITAHUAX UCMbITATENbHOE HanpsXeHue criegyeT nogaeaTh MeXay BbiBoAa-
MU U METaSIIMYECKUM SNIEMEHTOM KOHCTPYKLIUM NPU ero Hasuuuu.

Ecnu kopryc BbINOMHEH NOSTHOCTLIO U3 U3ONALMOHHOMO MaTtepuarna, KOHTPOSbHbIE UCTIbITAaHUSI HE NPOBO-
OATCH.

Bo Bpemsi ucnbiTaHus He fonyckaeTcs Npo6or AMANEKTPUKa UNU NOBEPXHOCTHLIN pa3psg.

MpW KOHTPOMbLHbBIX UCTILITAHUAX ANMUTENBHOCTL UCNBITAHWMIA MOXHO YMeHbLUTE ¢ 60 Jo 2 ¢ B cTpaHax,
ucrnonbayrwmx Tabnuuy 2a, unu go 1 ¢ — B cTpaHax, MCronbaywmx Tabnuuy 2b.

2.9 UsmepeHme eMKoCcTH

EMKOCTb CreayeT UsMepsiTe METOAOM, UCKITHOUAIOLLMUM OLUMGKM U3-32 rapMOHUK.
MorpeLLHOCTb 3MEPEHUA eMKOCTH AoMmkHa ObiTb He Gonee 5 % Bo BceM AonyckaeMom guanasoHe. [ns
ucnbITaHWiM TUNa abconioTHas NOrPeLLIHOCTb AokHa ObiTh He Gonee 0,2 %.
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MenbiTaHusi TMNA M KOHTPOSbHBIE UCTILITAHNA CREAYET NPOBOAUTL NpU HanpskeHuu ot 0,9 o 1,1 Homu-
HaMNBHOTO HAMPSHKEHUS U MPU HOMUHANBHOMN YacToTe.

[onyckaeTcsi NPOBOOMUTL U3MEPEHUsI NPU APYTUX HANPSDKEHUAX W YacTOTaX NPU YCIIOBUM, UTO M3MEPEHHOe
3HaYeHWe eMKOCTMU He OTKIIOHSIETCS OT e UCTUHHOTO 3HaueHus Gonee Yem Ha 2 %.

2.10 Nporepka pasmepoB

Paamepb! Kopryca, BLIBOAOB U KPENeXHbIX NPUCNOCcoBIeHuii A0IDKHbI COOTBETCTBOBATh YKa3aHHbIM Ha
YepTexe C yYeTOM A0MyCKaeMbiX OTKIIOHEHW.
Kpome Toro, crieflyeT npoBepuTL MUHUMATBLHBIE MYTU YTEHKU U BO3AYLLHbIE 3a30pbl, YKasaHHbIe B Tabnuue 5.

2.11 MexaHM4yeCcKue UCNbITaHUA

3T ucnbiTaHusa cnegyeT NPOBOAUTL B COOTBETCTBUU C TPeOOBaHUSIMU CIIEAYIOWMNX CTaHAAPTOB:
— NPOYHOCTb BLIBOAOB — ucnbitaHue U no MOK 60068-2-21;

— naiika — ucnbitasme T no MOK 60068-2-20;

— Bubpauus (cuHycoupansHas) — ucnbitaHue Fc no MOK 60068-2-6.

2.11.1 NMpouHoCTHL BLIBOAOB

KoHpgeHcaTtop criepyet nogseprHyTs ucnbiraHusm Ua, Ub, Uc u Ud no MOK 60068-2-21, kakue NpMMeHUMbI.

2.11.1.1 UcnbiTanue Ua — PacTsixeHme

MpuknapbiBaemoe ycunue [osmkHO Gbims paBHO 20 H ansa Bcex TMNOB BLIBOAOB.

ﬂ.l'lz'il BHELLHMX MPOBOJSIOYHbIX BLIBOAOB NAOLWAAb NONEPEYHOro CeYEHUs BbIBOAA [OMKHA ObITh HE MEHee
0,5 MM~

2.11.1.2 Ucnbitanme Ub — U3rn6 (nonosuHa BbIBOAOB)

Hacrosiee ucnbitaHue cnepyeT NpoBOAUTL TOSBKO ANS NPOBOMOYHLIX BLIBOAOB. CneayeTt Npou3BecTu
OBa nocnepoBatesibHbIX U3rmba.

2.11.1.3 Ucnuitanne Uc — CkpyumBaHue (gpyras nofloBUHa BLIBOAORB)

Hacrosee ucnbitaHme cnegyeT NPOBOOUTL TOSIBKO AJ1IS NPOBOSIOYHLIX BLIBOAOB. CriegyeT npoussecTu
ABa nocrnepoBaTtebHbIX NOBOpoTa Ha 180°.

2.11.1.4 UcnbitaHue Ud — Kpymswuin MOMeHT (BbIBOALI NOA BUHT)

HacTosiee ucnbiTaHMe NPOBOAAT Ha BLIBOAAX C pe3bboit.

aiiku unu BUHTLI CnegyeT NoABeprHyTh BO3OENCTBUIO KPYTSILLLEro MOMEHTA, yka3aHHOro B Tabnuue 3, u
ocnabutb cHoBa. KpyTawmii MOMeHT crnegyeT yBenuuuBaTh NocTeneHHo. Marepuan BUHTa JOIDKEH UMETb
COOTBETCTBYHLLEE CONPOTMBIIEHUE pa3pyLUaKLLeil Harpy3ke.

Tabnuua 3 — KpyTAwmin MOMeHT

Ovametp Gonta KpyTsiLymit MOMEHT,
MM AI0NM H-m
2,6 - 0,4
3,0 1/8 0,5
3,5 9/64 0,8
4,0 5132 1,2
5,0 3/16 1,8
55 7/32 2,2
6,0 1/4 2,5
8,0 5/16 5,0
10,0 3/8 7,0
12,0 1/2 12,0

2.11.1.5 BHewwuHuiA ocMoOTp
Mocne KaXkgoro U3 3TUX UCTLITAHUIA NPOBOAAT BU3yaSlbHbIA OCMOTP KOHAEHCATopoB. He JomkHO GbiTh
BUOUMbIX NOBPEXLASHUIA.

2.11.2 NasemocThb

3TO UCMbITaHWe NPOBOAAT OJ151 BLIBOAOB, NpeAHa3HauYeHHbIX N5l NPUCOSOUHEHUs Naikoi.
B atom cnyyae koHgeHcaTop nogeepratot ucnbitaHuio T no M3K 60068-2-20 nubo meTopom ¢ ucnonb-
30BaHWeM NassibHON BaHHbI, TG0 METOAOM C UCNOSL3OBaHUEM KarneribHON YCTaHOBKM.
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Ecnu meTogbl ¢ UCNONL30BaHUEM NAsNBLHON BaHHBI UIU KanernbHON YCTAHOBKN HE NPUMEHUMBI, UCTIONb-
3YI0T NasnNbHUK pasmepa A.

Mepen ucnbiTaHMeM U NOCNE HEro U3MEepsIT eMKOCTb KOHAEHCATopa METOAOM, U3JIOKEHHbIM B 2.9.
He AonyckaeTtcsa 3HavuTenbHoe UsMeHeHue eMKOCTIU.

lMocne 3aBeplUeHUs UCMLITAHUA NPOBOAAT BU3yanbHbIA KOHTPOSb KOHAEeHcaTopoB. He gomkHO Obimb
BUOUMbIX NOBPEXAEHUIA.

2.11.3 Bubpaums

KoHgeHcaTopbl nogeepraiot ucnbitaHuio Fc no M3K 60068-2-6, ucnonb3ya cnocob KpenneHus, aHano-
MMYHBIA MPUMEHSIEMOMY Npu aKkcnyatauun. CTeneHb XECTKOCTM UCTILITaHUA JOJKHa ObITh crneayiowei:

—f=10-55Tu;

—a=1%0,35 mm;

— AMTENBHOCTB UCTIbITAHUA MO 0cu — 10 LMKIOB YacToThl (N0 3 0CAM, NepneHAUKYNSPHBIM APYT K Apyry)
CO CKOPOCTBIO KavaHus 1 OKTaBa B MUHYTY.

o u nocne UCMbITaHUS M3MEPSIIOT EMKOCTb KOHAEHcaTopa METOAO0M, M3JNIOXKEHHbIM B 2.9. MaMeHeHue
€MKOCTU HE [IONyCKaeTCs.

Mocne 3aBepLUEHUS UCTIbITAHUS KOHAEHCATop criedyeT NoABEPrHyTb UCTILITAHUIO HaNPsXKEHUeM Mexay
BbIBOAAMU U KOPNYCOM B cOOTBETCTBUU € 2.8. He gomkHo GbiTb NpoGos AuanekTpuka unv noBepxXHOCTHOrO
paspspa.

lMocne 3aBeplUeHUs UCMbITAHUS NPOBOAST BU3yalibHbIA OCMOTP KOHAEHCATopoB. He gomkHO 6GbiTh
BUAUMbIX NOBPEXLEHUMA.

2.11.4 KpenexHbi 6onT unu wmoT (6CNK NpUMeHnM)

KpenexHbie 6onThbl ¢ pe3s6oil U MecTa KpenneHus K Koprnycy KOHOeHcaTopa JOMKHbI UMETb COOTBETCT-
BYIOLLiEe CONpPOTUBIEHUE pa3pyLLUEHUIO NPU CTapeHUM BO BPeMs 3KCTyaTaLmu.

MaHococToikocTb kpenexHoro Gonta unu wrudta cnegyet npoBepsATe Ha YeTbipex obpasuax, ucnbi-
TyeMmbIx no 2.13 (cpok cnyx6bl) cnegyowmm METOA0M.

Heobxooumo 3akpenuTb HA MOHTaXHOW MraTe 4YeTblpe KOHAEHcaTopa B KaMepe OIS UCMbITaHUA Ha
CpoK cnyxObl. ToNWMHA MOHTaXHOW MnaTkl JomkHa Obitb (1,5 £ 0,1) MM, a guameTp OTBEpCTUA HOIDKEH
ObITh Gonblwe guametpa 6onrta Ha 0,5 — 1,0 mm.

Mepep Hayanom UCTLITaHUA Ha CPOK CNyx6bl CrieayeT NPUIIOKUTL KPYTALLMIA MOMEHT, NPUBELAEHHbIA B
Tabnuue 3. MNMocne 3aBepLUEHNUs UCTILITaHUS Ha CPOK cYXGbl cnegyeT NPUNOXUTL KPYTALLMUIA MOMEHT, PaBHBbI
NONIoBMHE COOTBETCTBYIOLLEro 3HaueHusl, NpUBeAeHHOro B Tabnuue 3.

OTkasbl He OONYCKaloTCA.

2.12 MNpoBepka repMeTUYHOCTH

3710 ucnbitaHne He TpebyeTcs, ecnu M3roTOBUTENb rapaHTUPYeT, YTO KOHAEHCaTopbl He Ccopepxar
BeLLeCTB, KoTopble npu Temnepartype (L + 10) "C HaxopsaTCsA B )KMOKOM COCTOSHUU.

KoHpeHcaTop cnegyeT 3akpenuTb B NOJIOKEHWU, NPU KOTOPOM MOXHO C HauborbLueid BEPOATHOCTLIO
obHapyxmTh yTeuky npu Temnepatype Ha (10 + 2) "C Bbilwe MakcuManbHO gonycTumoii paboueit Temnepa-
TYPbl KOHAEHCATOPa, Ha BPeMs, AOCTAaTOUHOE AN [OCTWKEHUS 3TOM TeMnepatypbl BCeMU YaCTAMU KOHOEH-
caropa.

3artem KoHOEeHcaTop cregyeT Bhigepxkarh Npyu 3Toi Temnepartype B Te4eHUe Yaca nepeg, OXNaxaeH1eMm.

He pomkHO BbiTh yTEuKN.

Ecnmn koHaeHcaTop NOCTABNAETCA € KPBILKOMA ANs BLIBOAOB, UCTILITAHWE HA FePMETUYHOCTb NMPeanoyTU-
TeNbLHO NPOBOAUTL Nepen 3akpenneHuem Kpbilku. Kpbilwky cnegyeT 3akpenutb Tak, YToObl repMeTUYHOCTb
He HapyLIMnach.

Mocne ucnbiTaHua Ha repMeTUHHOCTb KOHAEHCATOPbl ClieAyeT NPOBEePUTL HAa YTEeUKY XUAKOCTU U pa3spy-
WeHue kopryca.

HonyckaeTtcs yBnaxHEeHUe NOBEPXHOCTH, HO He o6pa3oBaHue Kanersb.

2.13 VicnbiTaHue Ha CPOK CNyX6bI

3T0 UCMbITaHWe NpeaHa3HavYeHo Ans NOATBEPXAEHUS COOTBETCTBMA KOHCTPYKLMM KOHZEeHcaTopa Kraccy
KCnnyaTauum, yKasaHHOMY U3rOTOBUTENEM.

[ns KoHOEeHCaToPOB € KpenexHbiMu GonTamm — cm. Takke 2.11.

MeTopg, npuBefeHHbIN HWKe, NpefHa3HaveH afs obecneyeHus HaubonbLIEro COOTBETCTBUS TeMNepa-
TYpbI KOpryca KOHAeHcaTopa MakcumankHo JonycTumMoii paboveit TeMnepaType KoHgeHcaTopa.
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2.13.1 UcnbiTaHKe B YCNOBUAX NPUHYAMTENLHOM LIMPKYNALMM BO3AyXa

KoHgeHcaTopbl NOMeLWaloT B UCTILITATESbHYIO Kamepy, NOAASPXMBAIOLLYIO NOCTOSHHYIO TeMrneparypy
BO3yXa C ONMyCTUMbIM OTKJIOHEHMeM t 2 °C.

Bo3ayx B ucnbiTaTentHON kamepe HeoBXoauMO NOCTOSHHO NEepeMelLIMBaTh, HO He HACTONBKO SHEePrYHO,
yTo6bl BbLI3BATL YPE3MEPHOE OXNAXAEHWEe KOHAeHcATopoB. McnbiTyemble KOHAEHCATOPbl HE AOSMKHbI
noasepraTsCs NPSIMOMY U3MNy4YeHUIO NIoObiX HarpeBaTesbHbIX ANIEMEHTOB KaMephbl.

YyBCTBUTENbHBLIA 3NEeMEeHT TepmocTaTta, perynupyioluin Temnepatypy Bosfyxa B Kamepe, OOIMKeH
HaXoOAUTLCA B NOTOKE HarpeBaemMoro LIMPKYSIMPYIOLWero Bo3ayxa.

MpumevaHue — Boaayx MOXHO HarpeBaTth B OTAeNbHON kamepe, U3 KOTOPOW ero MOXHO MoAaBaTh B UCTIbITATENbHYIO

KaMepy K koHaeHcaTopamM C NOMOLLILIO KnanaHa, obecneuvsalowlero Haunyduwee pacnpegeneHvue Harpetoro sosgyxa

MexXay BCceMu KoHaeHcaTopamun.

KoHpeHcaTopbl 3akpennsioT B Haubonee GnaronpusTHOM NONMOXEHUU ONS YTEYKM NPONUTLIBAIOLLErO
WK 3aNONHAIOLEro BeLLecTBa.

PaccrosHue mexay UMnMHOPUMYEeCKMMU KOHASHCaTopaMu A0SDKHO ObiTh He MeHee Ux auaMeTpa, a paccros-
HWUe MexXy NPSMOYTOSbHBIMU KOHAEHCATOPaMn — HEe MeHee ABONHOM ANWUHBbI MEHBLLIEH CTOPOHbLI UX OCHOBAHMUSI.

TepmouyBCTBUTENbHBLIW 3NeMeHT npubopa AnA perucTpauum Temnepatypbl AOMKeH ObiTh 3akpensneH
nocepeamMHe CTeHKM KOpnyca KOHAEeHcaTopa B MeCcTe ¢ HAaMMEHBLLUWUM 3HaYeHWeM TaHreHca yriia noTephb.

Heobxoaumo ycTaHOBUTBL B TEPMOCTATE TeMneparypy, paeHyio (f; — 15) °C, u 3atem nogartb Ha KOHOEH-
€aTopbl HanpsbkeHWe NUTaHUA B COOTBETCTBMM C UCTIbITATENbHBLIM LMKIIOM (CM. Taioke npurnoxeHue A). B
TeueHne nepebix 24 4 cnegyeT OTMETUTL Pa3HOCTL MexXay L. u NokasaHUeM PerucTpupyloLLero TemnepaTypy
npubopa ¥ NPou3BeCTU perynupoBKy, 4YToGbl obecneuuTb Temnepatypy Kopnyca Kaxkgoro KOHpeHcartopa
(t; £ 2) °C. 3atem npoBOAAT UCTIbITaHMe 63 AONONHUTENLHOW PEerynMpoBKM TepMOCTaTa B TeUYEeHUe 3apaH-
HOIo BPEMEHU, M3MEPSAEMOro C MOMEHTa NoJaYuu HanNPsKeHUs1 Ha KOHAEHCATOoPbI.

MpumeyaHue — PekoMeHayeTcsi, YTOBE! kaxkablii UCNbITYeMbIiA KOHAeHcaTop ObiN MHAUBMAYANLHO 3alULLEH aBTO-

MaTn4eCkuM BblKnioYaTesieM Uy nnaBskum npeaoxpaHuTesiem.

2.13.2 MeTogMkKa UCNbITaHUA HA CPOK CNYXObi
Ta6nuua 4 — YcnoBus UCNbITaHUA Ha CPOK CNYyXG6bl

Mpegnonaraembiit 30000 10000 3000 1000
CpokK cnyx6bl, 4 (knacc A) (xnacc B) (knacc C) (xnacc D)
Yenosus ucnbitadus | 6000 4 npm 1,25 Uy | 2000 4 npu 1,25 Uy | 600 4 npu 1,25 Uy | 2004 npu 1,25 Uy
HenpepbIBHO UK HenpepbIBHO UK HenpepbIBHO HenpepbIBHO
3000y npu 1,35 Uy | 1000 4 npu 1,35 Uy
HenpepbIBHO HenpepbIBHO

Honyckaemoe
MU3MEHEHNe eMKOCTH 3% 3% 3% 3%

Knaccel npu npegnonaraemMom cpoke cnyx6bl Bbiwe 30000 4 onpegensioT crepylowmuM obpasom:
ANMTeNbHOCTb UcnbiTaHus coctaensieT 10 % oT cpoka cnyx6el npu 1,35 Uy u 20 % oT cpoka cnyx6bl npu
1,25 Un.

AnuTenbHOCTL UCNBITaHURA, NPUBEEHHYI0 B Tabnuue 4, MCHUCNSIOT C MOMEHTa NOAAaYN HanpsPKEeHUs.

2.13.3 YcnoBus COOTBETCTBUA

Bo Bpems ucnbiTaHUs He JOMKHO GbITb OCTATOYHOrO Npobos, NpepbiBaHUSA Lienu Unv NOBepXHOCTHOrO
pa3psiga.

He pomkHo 6bITh Teun ¢ o6pasoBaHueM Karnernb B Te4eHue 10 MUH BbigepkKu Mpu BepxHeit npegenHomn
Temnepartype B Haubonee HebnaronpUATHOM NOJIOXKEHUN.

B KOHLIe UCNbITaHWs KOHOEHCAaTOPbl €CTECTBEHHbIM 06pa3soM CreayeT oxnaAuTb A0 TeMnepaTypbl OKpy-
)arwen cpefbl U 3aTeM U3MepuTb UX eMKOCTb (cm. 2.9).

[onyckaloTcs NPOMEXYTOUYHbIE KOHTPOJSILHLIE U3MEPEHUS.

2.14 UcnbiTaHWe Ha BRaXHoOe Tensno

MNepep ucnbiTaHuem HeoGxoaUMO U3MepUTL EMKOCTL (CM. 2.9).

310 ncnbiTaHWe cnegyeT NpoBoauTL B cooTBeTcTBMM ¢ MOK 60068-2-3.

KoHpeHcaTopbl cniefyeTt MCMbITLIBATL NPU CTENEHU XECTKOCTH, yKasaHHOM B Mapkuposke. Bo Bpems
MCMbITaHMSA HanpsbkeHWe Ha 06pasLibl He NOAAIT U U3MEPEHUs He NPOBOAAT.

10
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Mocne BbIAEPXKM B YCMOBUSX BNAXKHOrO Tensia KOHAeHcaTopbl creayeT NOMecTUTb B HOpMasibHble
aTMocepHble YC/IOBUA A/l BOCCTAHOB/IEHUsl Ha Bpemsi He MeHee 14, HO He 6onee 2 4. Cpasy xe nocne
BOCCTAHOB/IEHUA C/ieAyeT U3MEPUTb eMKOCTb B COOTBETCTBUM C 2.9.

MN3mMeHeHMe eMKOCTU MNocsie MCMbITaHua A0/MKHO 6biTb MeHee 0,5 % MO CpaBHEHUI C HauyasibHbIM
3HAYeHuEM.

2.15 VicnblTaHMe Ha caMOBOCCTaHOBJIEHUE

CamMoBOCCTaHaB/MBaKWMNIACA KoHAeHcaTop [O/KeH 06/1a4aTb COOTBETCTBYIOWMM CBOWCTBOM CaMo-
BOCCTaHOB/IeHNsl. COOTBETCTBME NPOBEPSIETCA C/IeAYIOWUM UCTbITAHUEM.

3TOMy MCnbITaHWo cnegyeT nogseprartb TOIbKO KOHAEHCATOPbl C MapKMpPOBKOW nnm SH.

KoHaeHcaTopbl cneayeT NOABEPrHYTb UCMbITAHWIO MO 2.7 B TeYeHUEe BPEMEHU, YKa3aHHOro B COOTBET-
cTBylowei Tabnuue.

Ecnn B TeuyeHne 3TOro BpeEMEHM MpoU3oiaeT MeHee NATM NpPo6oeB (CamMOBOCCTAHOB/EHUIT), HEOBXOAMMO
yBe/IMuMBaThb HanpshkKeHne co CKOpocTbio He 6osee 200 B/MMH [0 Tex nop, noka He NPov3oiaeT NsATb camo-
BOCCTaHOB/IEHWIA MOCMEe Hayana WCNbITAHUS UM MOKa HampshkeHWe He AOCTUTHET MaKCHMasibHOro 3HayeHwus,
paBHoro 3,5 L/n.

3aTeM HanpsbkeHue criefyeT YMeHbLWTb A0 3HayeHus, paBHoro 0,8 BEMMUMHBI HANPSHXEHUs,, NPU KOTOPOM
npowv3oLluen nATbii Npo6oii, UM A0 3HayYeHus, paBHOro 0,8 BeMUMHBI MaKCUMaJIbHOTO HanpshKeHusl, 1 nogaep-
XuBaTtb ero B TedeHne 10 c. B TeueHMe 3TOro BpeMeHW AonyckaeTcs ele oAvH AOMOMHUTESNbHbIA Npo6oi ¢
CaMOBOCCTaHOB/IEHNEM.

KoHgeHcaTopbl cuMTaloT BblAepXaBLUMMW UCMbITAHWE, eCNN OHU YAO0BAETBOPAIT cheaylowum Tpebo-
BaHUAM:

a) nameHeHne emkocTn - meHee 0,5 %;

b) 3Ha4yeHne RC - He meHee 100 c.

CamoBoccTaHaBMBawLmecs npobonm BO BPEMS UCMbITAHUSA MOXHO OBHapYXWUTb C MOMOLLbIO OCLUAMIO-
rpacha unyM nocpefcTBOM aKyCTUUYECKUX UM BbICOKOYACTOTHLIX METOL0B KOHTPOSS.

2.16 VicnblTaHMe paspywarowmm MeTo4oM KOHTPOSA

JTO ucnblTaHne Heobs3aTesibHOe.

KoHgeHcatop, y KOTOpPOro B pesy/ibTaTe 3TOro MUCMNbITaHWA MPOUCXOAMT 06pbIB Lenu, [O/KeH UMeTb
mMapkMpoBky P2. KoHpeHcatop, y KOTOpOro B pesysibTarte 3TOro UCMNbITaHWs MOXeT MpousoiTh obpbiB uau
KOpOTKOE 3amMblkaHue uenu, Jo/HKeH NMeTb Mapknposky P1.

MpumeyaHne - OTKa3 TMNa «KOPOTKOE 3aMblKaHWe» [0MNycKaeTcs TONbKO ANA KOHAEHCATOPOB C MapKMpoBKoi P1.

KOH,qucaTOpr, He noasepraemMble 3TOMY UCNbITaHNO, MapKUpyrT PO.

2.16.1 VcnbiTyeMble 06pasLbl

370 ucnbiTaHne nposofaT Ha 10 o6pasuax u 10 nofo6HbLIX 06pa3LoB OCTaBAAIT B 3anace [/ BO3MOX-
HOr0 MOBTOPHOrO MCnbiTaHWA. [onoBMHA KCMbITYyEMbIX 06pa3uoB (5) fO/KHA BblAepXaTb WUCMbITaHue B
cooTBeTcTBMM C 2.4.1. OcTanbHble NATb KOHAEHCATOPOB AO/DKHbI MPOWTM UCMbITAHWE Ha CPOK CNyXO6bl B
cooTBeTCcTBMM C 2.13 (rpynna 2).

2.16.2 NcnbiTaTeNibHaa yctaHOBKa

2.16.2.1 lcnbiTaTenbHas yCTaHOBKa Ha BO34eliCTBME HaNps)XeHMeM NMOCTOSIHHOTO TOoKa

YcTaHoBKa A1 NPOBEAEHWSA UCMNbITAHWIA Ha BO3AelCTBUE HANPsSHXKEHWEM MOCTOSAHHOrO TOKa MokasaHa Ha
pucyHke 1. VCTOYHMK nNUTaHWa MOCTOSHHOrO TOKa [OJ/IKeH obecrneyuBaTb HampshKeHue Mpyu Pa3oMKHYTOM
uenu, pasHoe 10 LU, n BbigepxmBaTb TOK KOPOTKOrO 3aMblkaHuUsi 6oee 50 MA.

PucyHok 1- McnblTaTeNbHas ycTaHOBKA Ha BO3AEWCTBUE HANpPsHKeHWeM NOCTOSIHHOTO Toka
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WCTOUYHMK NUTaHMS MOCTOSHHOTO TOKa PerynvpyroT 40 YCTaHOB/EHUS HaNpshKeHUs PasoOMKHYTOM Lenw,
pasHoro 10 L/n, npn nepekntoyarene B NoOXeHUN 1.

3MeHeHMeM conpoTUBNEHNS NepeMeHHoro pesnctopa R o6ecneunBatot Tok 50 MA npu nepekntoyatene
B NOJIOXEHUN 2.

MoAatoT Ha MCTbITYEMbI KOHAEHCATOP HaMpPsHKEHVE MOCTOSIHHOMO TOKa NpY NepeksoyaTene B NonoxeHun 3.

2.16.2.2 VMcnbiTaTenbHas ycTtaHoBKa ANA WCMbITAHUA paspylwalnwuMm MeToL0M KOHTPOSA
BO3JeliCTBME NMepeMeHHbIM TOKOM

a) MrHOBEHHbI TOK KOPOTKOrO 3aMblkaHUSi WCTOYHMKA MUTAHUSA MEepPeMEHHOro Toka AO0/DKeH OblTb He
MeHee 300 A.

b) MnaBkuii npefoxpaHuTenb Ha TOk 25 A C 3afepxXkoii cpabaTbiBaHWA W peryivpyemMas katyluka
WHAOYKTUBHOCTM L AO/MKHbI GbITb BKOYEHBI MEXAY UCTOUYHMKOM MUTAHWSI MEPEMEHHOIO TOKa W KOHAEHCATOPOM
(cM. pucyHOK 2).

PVIC)/HOKZ - WcnbiTatenbHas ycTaHoBKa A1 UCNbITaHUA paspyLliatowm MeTogoM KOHTpoNA
Ha BO3,EI,EI7ICTBI/Ie nepemMeHHbIM TOKOM

KaTyLwuky MHOYKTMBHOCTW crieflyeT OTperympoBaTtb Takum 06pasom, 4Tobbl Npy nepeknoyaresie B Moso-
XeHnn 1 n HanpsbkeHnn 1,3 MblHa BoNbTMETpe V1 yepe3 Hee npoTekasn Tok, B 1,3 pasa npeBbiaoLuii
HOMWVHa/IbHBIV TOK KOHAEeHcaTopa 1y,

Mpy nepekntoyaTesne B NOMOXEHNN 2 KOHAEHCATOP NOAK/IHYAETCA K MCTOYHWUKY MUTaHUSA.

MprmeyaHue - Perynupyemas KaTylika WHAYKTVBHOCTU L, N306pakeHHas Ha PUCYHKe 2, MOXeT ObiTb 3amelleHa

YCTPOIACTBOM, MOKa3aHHbIM Ha pucyHke 3, rge Tr - TpaHcopMaTop € NOCTOSAHHbLIM KO3 (ULMEHTOM TpaHchopma-

umn, a Lf-kaTylwka NOCTOAHHON WHAYKTUMBHOCTW. TpaHcdopmatop Ti ¢ nepemMeHHbIM Ko3dduumeHToM TpaHcdop-

Mauun Mcnosb3yeTca ANS PerynmpoBaHns MHAYKTUBHOMO TOKa.

T2

PrcyHOK 3 - YCTpOICTBO A5 NONYyYEHUs perynvpyemMoit KaTyLwKkn UHAYKTUBHOCTK L,
nokasaHHOW Ha pucyHke 2

2.16.3 MeToauka ncnbitaHus

3T0 ucnbiTaHne cnegyeT NPOBOAUTL B YETbIpe aTana:

- NoAroToBKa v npeggapuTesibHas 06paboTka;

- BO3[elCTBME HanpsXeHWeM NOCTOAHHOrO TOKa;

- MCNbITaHVe paspyLuatolLiMmM MEeTOA0M KOHTPO/IA Ha BO3AENCTBUE NepeMEHHbLIM TOKOM;

- OLleHKa oTKa3a.

2.16.3.1 MogroToBka 1 npeasaputenbHas o6paboTka

Bce ucnbiTyemble 06pasupbl cnefyeT NoAroToBUTL M NpeaBapuTesibHO 06paboTaTth Criefyowmm oopasom:
KOHAEHCAaTOpbl cnefyeT NA0THO 06epHYTb Maprieli U 3aKpenuTb B UCMbITATe/IbHON KaMepe € Lypkynauvel
Bozgyxa npu Temnepartype (fc + 10) °C. OTKNOHeHMe TemnepaTtypbl He AO/MKHO npeBbiwaTh + 2 °C. Mpu
NOAroTOBKE K paspyLualoLleMy MUCrbITaHUIo Ha o6pasubl cnefyeTt B TedeHue 2 4 npu TemnepaTtype (fc+ 10) °C
nojaBaTb HOMUHas/IbHOE HanpsKenue 11y He gonyckaeTcsi 06pbiB LEnM UM KOPOTKOe 3amblkaHne KOHAEH-
caTopoB.

12

Ha



CTB M3K 60252-1-2007

2.16.3.2 BoaageicTBME HANPAXEHUEM NOCTOAHHOrO TOKa

MaTb KOHAEHCATOPOB, BbiAepXKaBLINX UCNbITAHUE Ha CPOK cNyxOb! (rpynna 2), cnenyer npeasapuTensHO
HarpeTb o Temnepatypul (f; + 10) °C nepep BO3peiCTBMEM Ha HUX HanpsDKEHUEM MOCTOSHHOIO TOKa.
OcranbHble NATb KOHAEHCATOPOB, NPOLIeALUe UCNbITaHUs No 2.4.1, cnepgyeT UCMbITbIBaTL NPU KOMHATHON
Temnepartype.

HanpsixeHue UCTOYHWUKA NMUMTaHUA NOCTOSHHONO TOKa (CM. PUCYHOK 1) cnepyeT yBenuuuBath OT Hyns o
10 Uy co ckopocTbio okono 200 B/mMuH oo Tex nop, noka He Npou3oUaeT KOpoTKoe 3aMbikaHue unun He Gyget
DOCTUrHYTO HanpsixeHue 10 Uy.

CrnepyeT npekpatTuTb BO3AEWCTBOBATb HAa KOHOAEHCATOPbl HanpsHKEHUEM MOCTOSAHHOrO TOKa, Korga
HanpsbkeHne, M3MEPEHHOE BONbTMETPOM, CTAHET paBHbLIM Hymio uin gocturHeT 10 Uy u CoXpaHUTCs Takum
e B Te4eHue 5 MUH unu apyroro MHTEpBana BpeMeHu, onpeAesieHHOro U3roToBUTESIEM.

2.16.3.3 UcnbiTaHne paspywarimum METOAOM Ha BO3ACHCTBME NEPEMEHHbLIM TOKOM

Ha koHpeHcaTopbl, Bbigepxaswme BO3OEWCTBUE HaMpsHKEHUEM MOCTOSHHOIO TOKa, cnegyeT nogarb
HanpsbkeHue NepeMeHHOro Toka senuyuuHon 1,3 Uy.

Ecnun koHaeHcaTop ycnewwHo NpoXoauT UcnbiTaHe (NPUrofeH K aKkcrslyarauum) Uin NpoMcxoguT o6puiB
Lenu, HarnpsbkeHne cnepyet NoAaepX uBaTh B TeHeHNe 5 MUH.

Ecnn koHpeHcaTop 3aMblkaeTCsl HAKOPOTKO, TO UCNbITaHWE criedyeT NpopaoskaTh B TeueHue 8 u. Ecnn
KOHLEHCATOP BOCCTAHABNMBAETCA NOCNE NATUMUHYTHON BbIZEPXKKU, TO NOBTOPSIOT BO3AEUCTBUE Hanpsike-
HUEM NOCTOSHHOrO ToKa.

2.16.4 OueHka oTKkasa

Mocne 3aBepLUeHNsT UCTILITaHUSI HU Ha OOHOM UCTbITYeMOM obpasLie Mapns He AorbkHa 6L obropesluei;
O[LHaKO OHAa MOXET U3MEHUTb CBOIA LIBET Nopf, AeCTBUEM NPOCOUMBLLMXCA BELLECTB.

Kaxgblit KOHOeHcaTop AOMKEH YAOBNETBOPSATL Cleayrowmum TpeboBaHusaM:

a) NPOCOYMBLLEECH XMOKOE BELLECTBO MOXET YBIIXHSATb HAPYXHYI0 NMOBEPXHOCTb KOHAEHcaTopa, HO
6e3 o6pa3oBaHus kanenb;

b) BHyTpeHHUe TOKOBeAyLUMEe YacTU He AOSKHbI ObiTb JOCTYNHbI A1 CTAHOAPTHOIO UCTILITATENIbHOMO
nansua (cM. MK 60529, pucyHok 1);

C) Mapns He JomkHa ObiTb CropeBLUei UnKu NOAropeBLUe, Tak Kak 3TO YKa3biBaeT Ha To, YTO Nnams unu
packaneHHble YacTULbl NPOHUKANU Yepe3 OTBEPCTUS;

d) koHOeHcaTop JOIMKEH BblAEpXaTh UCTbITAaHME B COOTBETCTBUM € 2.8 Npu HanpsbkeHuw, pasHom 0,8 ot
YyKa3aHHON pacyeTHON BENIUYUHDI.

McenbiTaHue 3akaHunBaeTcs, korga Hepabounmm ctaHoBsATes 10 KOHAEHCATOPOB.

Ecnu xota 6bl 0AMH U3 UCNbITyeMbiX 06pasLiOB He YAOBMNETBOPSET KPUTEPUSIM NO NEPEUUCSIEHUSM a)
unu d), ucnbiTaHne MOXHO CHOBa NMOBTOPUTL Ha apyrux 10 obpasuax. OgHako Bce KOHAEGHCATOPbI AODKHbI
BblepXXaTb NOBTOPHOE UCTIbITaHUE.

Ecnu kputepusm no nepeuucnenusm a) unu d) He ygoBneTsopsieT 6onee ogHOro KoHgeHcaTtopa, To
UCMbITaHUE paccMaTpuBaeTCs Kak HeyooBneTesopuTensHoe. Bce KOHOeHcaTopbl OOMKHLI YAOBNETBOPSATH
Tpe6GoBaHUAM MO NepeuncnieHusim b) u c).

Ecnu koHOeHcaTop BbINOSIHEH B METANIMYECKOM KOPMyce, TO ero KOpMyc JOIDKeH GbiTb NPUCOEAUHEH K
OfHOMY M3 MOMIOCOB MCTOYHUKA NUTaHWA. Ecnu BbiIBOAbl KOHAEHCATOpa OTNUYATCA APYr OT Apyra, rpynmny
cnefyeT pasgenuTh Ha ABe NMoarpynnbl. Y nepeoi Noarpynmbl K KOPNycy AOSKeH ObiTh NpUcoeauHeH BLIBOA A,
y BTOPOIi1 noarpynnbi — BeiBoA B.

2.17 TennoCTOMKOCTbL, OTHECTOMKOCTb U TPEKUHIOCTOMKOCTL
3TH UCTbITaHUA He NPUMEHUMbI K KOHAEHCATopam C NPOBOSIOYHLIMU BLIBOAAMM.

2.17.1 UcnbiTaHue BAABNUBAHUEM LIAPUKA

HapyxHble YacT U3ONSLMOHHOIO MaTepuana, yAepX1BalLWme BbIBOALI B ONpeacsieHHOM MeCTe, [OJDKHbI
ObITb B JOCTATOUHON CTENEHN TenfIOCTOMKUMM.

Ons maTepuanos, OTNIUYHLIX OT KEPaMUKU, COOTBETCTBUE NPOBEPSIOT, NOABEPras 3TU YacTU UCTILITAHUIO
BABNUBaHMEM Luapuka B cootBeTcTBUU ¢ MIK 60309-1 (27.3) npu 125 °C wnm (f, + 40) 'C, B 3aBUCUMOCTU OT
TOro, Kakoe 3HaueHue 6onbLue.
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2.17.2 UcnbiTaHne pacKaneHHOW NPOBOIOKOM

Ons matepunasnos, OTNIMYHBIX OT KEPaMUKK, COOTBETCTBUE TaKKe NPOBEPAIOT CIEAYIOWUM UCTIbITAHUEM.

HapyXHble 4acTM M30MSUMOHHOTO MaTepuana, yaepXvBalolue BbiBOObl B OMNPefeneHHOM MecTe,
cnefyeTt NOABEpPrHyTb MCMbITAHUID packaNeHHOW NPOBONOKOM B CoOTBeTCTBUM ¢ MOK 60695-2-1/0 u
M3K 60695-2-1/1 co cneayoWwmmMm YTOUHEHUSIMM:

— UCMbITYeMblii o6pa3seL; COAepXUT OgHy rpynny OTAeNbHbLIX KOMMNOHEHTOB, 06Pa3yoLLMX KOHCTPYKLMIO
BbIBOAA;

— TemnepaTypa KOHLa packaneHHou npoBosioku paesHa 550 ‘C—gna < 0,5 Au850°C—ana iy> 0,5 A;

— moboe BocnnameHeHWe UK cBeveHue obpasua JOIMKHO NOracHyTb B TeuyeHue 30 ¢ nocne yaaneHus
packaneHHoi NPOBONIOKMA, N HUKAKUE ropsiLME Kanmu He QOIMKHbI 3aXeub KyCOK U3 NATUCIIONHOW 0GepToUHOIA
TKaHW, Kak ykasaHo B MCO 4046, passepHyTOl ropM3oHTaNnbHO Ha pacctosiHuu (200 £ §) MM HuxXe mecTa,
rae npuKknagbIBaloT packaneHHyo NPOBOJNIOKY K o6Gpasly.

2.17.3 UcnbITaHne Ha TPEKUHrOCTOMKOCTL

HapyxHble U30MALMOHHbIE YacTh KOHOEHCATOPOB, YAEePXUBAIOLUE TOKOBEAYLLUE YAcTU B ONPELeieHHOM
MONOXEHWUM UK HaXOLSLLMECS B KOHTAKTe C TAKUMU BbIBOAAMM, [OJDKHBI GbiTh BLINOJHEHLI U3 Martepuana,
CTOWMKOrO K TPEKMHTY.

WenbitaHne Ha TpekuHroctolikocTk npoBogaT no M3K 60112 npu ucnbitatensHom Hanpsbkenun 250 B
Ha COOTBETCTRYIOLUMX HYACTSAX C UCMONbL30BAHUEM PacTBopa A.

3 Meperpy3ku

3.1 JonycTMMbie neperpysku
3.1.1 MakcumanbHO [ONYCTUMOE HanpsKeHne

Hesaasucumo oT Buga akcrnyaraumm MeTannobymaxkHbie U METanIM3UPOBaHHbIE KOHOEHCATOPbI JOIDKHbI
GbITb MPUroaHbLI K KCMIlyaTauuu B HEHOPMASIbHbIX YCMOBUSX B TE€YEHWEe NPOAOIDKUTENBHbLIX NEepUoaoB
BPEMEHU Mpu JEWUCTBYIOLLEM 3HAYEeHUU HANpsXXEHUs MexXAy BbIBOAAMM, He npeBbiwaiouem B 1,10 pasa
HOMMHAIbHOE HanpsikeHue, UCKIIoYas nepexofHble NPOUEeCcChl, Bbi3biBaeMble MOAKIIOUEHMEM KOHOEHca-
TOPOB B 3NEKTPNYECKYIO Liernb U OTKIIOYeHUeM oT Hee (cMm. 6.2, 6.3 n 6.5), Ho yuuTbiBasi BIMSHUE rapMOHUK U
konebaHwit HanpsHXKeHUA NUTaHUS.

3.1.2 MakcumanbHO ONYCTMMbIN TOK

KoHgeHcaTopbl 4OMKHBI ObiTh MPUrOgHBLI 4N SKCIUTyaTauuu Npy BeNMuMHE TOKa, He bonee yem 8 1,30
pasa npesbIlLAOLWEA ASHCTBYIOWEE 3HAYEHUE TOKA NPU HOMMHAIIbBHOM CUHYCOMOANBLHOM HAanpsXKeHUu U
HOMUHAsLHOM YacToTe, UCKITIoYas NepexoaHbie NPOLECCh.

YuutbiBasi fONyCKaeMoe OTKIIOHEHUE eMKOCTU, MaKCUMAasIbHO AOMNYCTUMBIA TOK MOXeT GbiTh Gonblue
HOMMHAsLHOro Toka BMNNoTh 4o 1,30 pasa NponopLMOHanbHO OTHOLLEHUIO (PaKTUYECKOro 3HAYEHUA eMKOCTH
K €& HOMUHAJTLHOMY 3Ha4YeHMIo.

3.1.3 MakcMManbHO QONyCTUMan PeaKTMBHaA MOLLHOCTL

Meperpyaka, BO3HMKalOLWan B pe3ynbTare IKCMnyatauun npyu 3HAYSHUsIX HanpsKeHUs W Toka, NPeBbl-
LWAWUX HOMUHanNbHbIE 3HauYeHWUs (XOTH U B mpegernax, ycraHoBneHHbix B 3.1.1 u 3.1.2), He pomkHa
npeBbIlaTh HOMUHAaNbHY MoLWHOCTL 6onee yem B 1,35 pasa.

YuuTbiBasi JOMYCKAeMoe OTKNOHEHUe eMKOCTW, MaKCUMasibHO JONyCTUMasi MOLYHOCTb MOXeT ObiTb
6onblie HOMMHAMNbHON MolHocTM BnnoTe Ao 1,35 pasa NponopuMOHaNbHO OTHOWEHUK haKTUYecKoro
3HaYEeHUs1 EMKOCTU K €8 HOMUHANBHOMY 3Ha4YEHUI0,

MpumeyaHue — CriegyeT oTMETUTL, YTO SKCSTyaTaLMs KOHAEHCATOPOB G Neperpyskoi gaxe B npedenax, ykasaHHbIX

Bbillie, MOXeT OTpULaTesibHO NOBMUATL HA CPOK Cny)KGbI 9TUX KOHAeHCaTOpOoB.

4 TpeboBaHus 6e3onacHoOCTU

4.1 MyTn yTeukn n Bo3QyLHbIE 3a30pPbl

MyTn yTeuku No HapYKHbIM NOBEPXHOCTAM M30NALMU BLIBOLOB U BO3AYLUHbIE 3230pbl MEXAY BHELUHUMM
YacTAMM OKOHEYHbIX COEAUHEHWIA UNM Mexay NoJoOHBIMM TOKOBEZyLMMW YacTsMU U MeTarIMYyeckum
KOpnyCcoM KOHAeHcaTopa, ecnu TakoBble UMEKTCs, OOSMKHbI ObITb He MeHee 3Haquw7|, npuBegeHHbIX B
Tabnuue 5.

14



Ta6bnmua 5 — MMHUMaNbHBIE NYTU YTEHKM M BO3AYIIHbIE 3330Pbl

CTb M3K 60252-1-2007

HomuHanbHoe HanpsbkeHue

fo24B
BKIOUMTENLHO,

Cebillie 24 B
no 250B
BKIMIOUUTESTLHO,

Cabile 250 B
no 500 B
BKJTIOUMTENbHO,

Ceoilie 500 B
ao 1000 B
BKNIOYUTENbHO,

MyTn yTeuku

1 Mexay TokoBeAyLWMMM YacTAMU Pa3nuYHON
NoONsPHOCTU

2 Mexay TokoBeayLUMU YaCTsIMU U OOCTYN-
HbIMWU METaNMMYeCKUMU YacTsMU, KOTopble No-
CTOSIHHO NPUKPENneHbl K KOHAEeHcaTopy, BKNIo-
Yan BUHTbI UNMM NpucnocodneHus gns ¢ukca-
UMK KpbILLEK UNKU KpenmneHus KOHOeHcaTopa K
ero onope

BospyLiHbie 3a30pbl

3 Mexay TOKOBEAYLWMMU YACTAMMU Pa3NUUHON
NONSIPHOCTU

4 Mexgy TOKOBeAyLLUMHN YacTaMU U [OCTYN-
HbIMU METaNUYECKUMU YacTsiMU, KOTOpbIE NOo-
CTOSIHHO NPUKPENNEHbl K KOHOEHCAaTopy, BKNIO-
Yas BUHTBI UNKU npucnocotneHus gns ¢ukca-
LMUM KpbILLEK UMK KPensieHUst KOHAeHcaTopa K
ero onope

5§ Mexqay TokoBeAyLUMMM YacTAMU U NSIOCKOW
OMOPHONM NMOBEPXHOCTLIO UMW He3aKPEensIeHHOM
MeTaNn/IMYeCcKo KPbLILKON MpU ee Hanuuuw,
€CINU KOHCTPYKUUS He rapaHTUpyeT, YTO 3Ha-
YeHus, NpuBedeHHble Bbile B NyHKTe 4, CO-
6niopaloTes B Cambix HeBNaronpusTHLIX yCro-
BUsiX (TONbLKO Ans uHcopmaumm) 2 6 10

* NS CTEKSIIHHOW UNW APYrOA U3OMNALIMK C IKBUBANIEHTHLIMUA XapaKTepPUCTUKaMN TPEKMHIOCTOMKOCTU.

32

4(2);, 3* 6; 3*

3(2)

4(2), 3* 6; 3*

12

MpuMeyaHue — 3HaYeHUs B CKOGKax MPUMEHSIIOT K NYTSIM YTEYKM 1 BO3AYLWHbLIM 3a30paM, 3alULLEHHLIM OT 3arpss-
HeHus1. [Ns 3anasiHHbIX UMM 3aM0STHEHHbLIX KOMMAYH/IOM KOPIYCOB MYTU YTEUKU U BO3AYLUHLIE 3a30Pbl HE KOHTPONU-
pytoTcsi. TpeGoBaHUsl NyHKTa 5 NPUMEHSIIOT TONBLKO K KOHAEHCATOpaM, HaxoAsWMMCA B 3KCRyaTaumm.

3T MUHUMATIBbHBIE PACCTOSHUA MPUMEHSIIOT K BLIBOAAM KaK C BHELHUMU, Tak U 6e3 BHELWHUX COeAUHEHUIA.
OHU He npeAHa3Ha4YeHb! ANA ONpeaeneHust 3HaYeHUii BHYTPEHHUX NyTel YTEeUKU U BO3AYLUHbIX 3a30pOB.

[ormKHbI yOOBNETBOPATLCA TpebGoBaHUA K KOHKPETHOMY NMPUMEHEHMIO.

Bknag B BenuuuHy nyTu yreuku noboi kaHaBku MeHee 1 MM omKeH ObiTb OrpaHUYeH ee LUIMPUHOMN.

Jio6oii Bo3ayWwHLIN 3a30p MeHee 1 MM He clieflyeT YUuTLIBaTh NPy BbIYUCIIEHUM MOSTHOTO BO3AYLUHOIO
3asopa.

MyT! yTeuku — 3TO pacCTosiHUA B BO3AYXE, M3MEPEHHBIE BAOJb NOBEPXHOCTU U30IMPYIOLLETro MaTepuana.

4.2 BoiBOAbI M coeauHUTENbHbIE Kabenu

BbiBOAbl M HEPa3beMHble coegUuHUTENbHbIE Kabenu OOoMmKHbI UMETL NoNepeYHoe CeuYeHUe NPOBOAHUKA,
cnocobHoe HapeXHO BbiepXMBaTb TOK KOHAESHcaTopa u obecneuMBaTbh OCTATOUHYI0 MEXaHUYECKYH) NPoOY-
HOCTb. MuHUMansHas nNnowWaagsL NoONepeyHoro ceYeHUsl NPOBOAHMKA AOSDKHA ObiTb 0,5 MM, WsonupoBaHHble
kabenu JomkHbI COOTBETCTBOBATb HOMUHANBbHBIM 3HAUEHUSIM HANPSDKEHUSI U TEMNepaTypbl KOHAeHcaTopa.

WsroTosuTens AOMKEH NPepoCTaBnsTh AaHHbLIe, YTO Kabernb, NOCTaBnNseMbli C KOHOEHCATOPOM, Bbigep-
XKUBaeT TOK B Npeaenax 3afaHHoro NoyiHOro guanasoHa eMKOCTH/TeMnepaTtypbl/HanpsKeHUs.

4.3 3azemneHmne

Ecnu meTannmueckuii KOpryc KOHAEHCATOPa NOLIEXUT 3a3eMIIEHUIO MU NPUCOSAUHEHUIO K HEWTparib-
HOMY NpoBOAY, AOMKHa GbiTh NPegyCMOTPEHa BO3MOXHOCTL [J1S OCYLECTB/IEHUA HAAEKHOTO COSAUHEHMUSI.
3710 MOXET 6bITb AOCTUIHYTO pa3MeLLEeHUeM KOHOEHCATOPa B HEOKPALLEHHOM METasNMYeckom Koprnyce unu
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obecrneyeHUemM NPOYHOMO JNIEKTPUYECKOTO COeauHEHUsI KOpnyca KOHZEHcaTopa C 3a3eMASIOWMM BbIBOSOM,
3236M/ISIOLLMM NPOBOSHUKOM UM METaSTUYECKUM KPOHLUTEAHOM.
HesaBNCMMO OT TUNa UCMOSIb3YEMOr0 COEAVHEHUS MECTO NPUCOEOMHEHMs Kopryca KoHaeHcaTtopa K

3emMne JOMKHO BbiTh YETKO NPOMapKMpPOBaHO CUMBOJSIOM =,

Ecnu meTtannuueckuit koprnyc umeeT pe3bb0BOW LWITUMHT U KOHOEHCATOP HAaAEXHO MNpuUKpenneH K
MeTaryIM4YecKoil paMe NocpencTBoM 3Toro wrndra 6e3 NPpUMEHeHUsA NPOKNagKu U3 U3ONUPYIOLLEro Marte-
puana, a aTa pama HafexHO NpucoefuHeHa K 3emne, WTUT MOXHO paccMaTtpuBath Kak 3dpeKkTuBHOe
coeQMHeHue ¢ aemnein.

4.4 Pa3papgHbie yCTPOUCTBA

Bo MHorux crnyyasix paspsigHble YCTPOCTBa He TpebyloTcs, HanpuMep eclii KOHGEHCaTOp NOCTOSHHO
coenvHeH ¢ 06MOTKOIA OBUraTens Unu pa3MelleH B He4OCTYNMHOM MecTe.

B Tex cnydyasx, korga npegycmaTpuBaeTcsi paspsigHOe YCTPOWCTBO, OHO JODKHO CHWXKATh HanpshkeHue
Ha BbIBOAax OT aMMN/IMTYAHOIO 3HAa4YEHUs HOMUHAJILHOTO HarNpsXKeHUs 4o 3HauveHus 50 B unu meHee B TeueHue
1 MWUH C MOMEHTa OTKITIOYEHUs KOHZEeHcaTopa.

MpumeuaHme — B HEKOTOPbLIX CyJasx paspsaHoe YCTPOACTBO MPeaycMaTpuBaloT He B Liensx obecneueHns 6e30-

NacHOCTU, a AN NpeaoXpaHeHUs KOHAEeHCATopa OT ANIEKTPUYECKOrO NepeHanpsKeHUA. 3TO MOXKET CAYMUTLCS,

Korga OTKIIOYEHHbI KOHLEHCATop, elle 3apsKeHHbI, MPUCOBAMHAIOT NapannensHo APYroMy KOHAEHCaTopy C

NPOTMBOMOMOXKHOM MOMFPHOCTHIO.

5 HomuHanbHbIE NapameTpbl

5.1 MapkupoBka

MapkupoBka KOHAEHcaTopa AOoMKHA CoaepXaTh:

1) HaMMeHOBaHUEe M3roTOBMUTENS, COKPALLEHHOE HaUMEHOBaHUE UM TOProBYIO MapKy;

2) o603HaueHue TUNa KOHAEeHcaTopa, NPUCBOEHHOE U3rOTOBUTENEM;

3) HoMuHankeHyo emkocTb Cy B MUKpodbapaax u gonyckaemoe OTKIIOHEHUE B NPOLIEHTaXx;

4) HoMUHanbLHoe HanpshkeHue Uy B BonbTax;

5) ponyckaemoe OTKITOHEHWE OT HOMUHAJTLHOTO HaNpPsSXKeHUs;

6) HOMMHaNBHYIO YacToTy fy B repLax, eciiv oHa otnuyaeTcs ot 50 'y;

7) KMUMaTUYECKYIO KaTeropuio, Hanpumep 25/85/21 (cm. 1.4.1);

8) oary usrotoBneHusi (MOXXHO MCMONb30BaTb kod);

9) o6oaHaueHve Hiy wnm SH gns caMoBOCCTaHABNMBAIOLMXCS KOHOEHCATOPOB;

10) pa3psigHoe YCTPOWCTBO, NPU HaIMYUKU, [OSDKHO ObiTb ONMCAHO NOJIHOCTHIO UNKU 0603HAYEHO CUMBO-
JioMm

11) knacc sawuTsl, Hanpumep PO, P1, P2;

12) aHaku NnogTBEPXAEHUA COOTBETCTBUS;

13) Bup HanonHuTenA. CCebiNKy HA CNONb3YeMylo XMAKOCTL (He TpebyeTca aNns Cyxux KOHAEHCATOpPOB);

14) knacc skcnnyaTauuv UnmM cpok cnyxobl cnepyet pacnonararth 6rmke K 0603HaYeHUI0 HaNPSHKEHUST;

15) o6o3HaueHue TY (cTaHpaprTa).

6 PyKOBOACTBO MO MOHTaXy M 3KCRsyaTauum

6.1 O6wme nonoxeHus

B oTnuumne ot GonbLIMHCTBA 3NEKTPUYeCkUX NpubOpoB KOHAEHCATOPLI AN ABUraTesieil He NOaKIIoYaloT
K CETSIM MUTaHUA Kak cCaMoCcTosiTeNbHbIe NpMBopbl. B kaXaom cryuae koHAeHcaTop NoaKIioyaloT Nnocneno-
BaTeNibHO C MHnyKTMBHOﬁ obmoTKoM ABUraTensa, a Takke OH MOXeT HaxoguThCA B HenocpencTBeHHOM
KOHTaKTe ¢ ABuUrateneM Wnuv OpyrMM YCTPOMCTBOM. XapaKTepuCTUKW fBuratens uinu gpyroro nopobHoro
YCTPOWCTBa OKa3bIBaKOT CUITbHOE BIMSIHUE Ha pabGoumii peXxMm KOHOEHCaTopOB.

Hau6onee aHaunTenbHbIMU BO3AEACTBUAMM HA KOHAEHCATOPLI ANIs ABUTaTesiei ABNSIIOTCA cneayloLwme:

— B Tex cryyasx, koraa KoHaeHcaTop ANa ABuratens COeAUHEH NocniefoBaTernbHO CO BCOMOraTernbHOM
o6MOTKOW OAHOCA3HOro aCMHXPOHHOIO 3NEKTPOABUraTesNisl, HanpshkeHMe Ha BbIBOJAX KOHAEHcatopa npu
p360'~lel7l CKOpPOCTU aneKkTpoaBuratens, Kak npaBuno, 3HauuTesIbHO Bbillie HanpsbkeHUs I1VITaI0u.|,eI7I ceTu,;

— B Clly4yae HenocpeAaCcTBeHHOro KOHTakKta C gBurareneM KOHAeHCaTop noasepXxeH Boan,el‘ilcr BUIO He
TONLKO BuUOpauuu OBuratens, HO Takke B/IMSHUIO Tensa, NepefaBaeMoro OT HarpyXeHHbIx OGMOTOK u
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aKTMBHOMO ceppeuHuka. TemnepaTypy KOHAEHCaTopa MOryT YBENIMUMBaTL [PYIMe UCTOYHUKM TerUa, Hanpumep,
TaKue Kak HarpeBaTesib 3JIeKTPUYECKON CTUPaSIbHON MALLMUHBI.

BOoNbLIMHCTBO KOHAEHCATOPOB AN ABUraTenei rnoasepraeTca YacTbiM nepeknioveHusm. MNpu ucnbita-
HUAX Ha nepekrioyeHue yCTaHOBJIeHO, YTO Ha BbiIBOAAX KakK paﬁoqux, TakK U NyCKOBbIX KOHOAEHCATOpPOB 4YacTo
BO3HUKAIOT MHTEHCUBHbIE nNepexoAHblie MnpoLuecchl. ﬂnﬂ npegoTepalleHus BNUAHUA 3TUX NepexoaHbIX
NpoLIeccoB crefyeT NPUHMMAaTL MEpbl NMPeAOCTOPOXKHOCTH, YTOObI rAapaHTUPOBaThb, YTO yKasaHHbIe M3roTo-
BUTENIEM HOMMHAIIbHBIE NapameTpbl He GyAyT NPEBbILWEHD.

6.2 BbiGOp HOMMHANBLHOIO HaNPAXEHUA

6.2.1 UamepeHue pabouero HanpsXeHus

HanpsbkeHue Ha KOHOEeHcaTope He JOJDKHO NpeBbiliaTh HOMUMHANBHOE Gonee yem Ha 10 % npu makcu-
MaribHbIX 3HAYEHUSIX HanpsHKeHUs NUTaloLeil ceTW, UHOAYKTUBHOCTM OBUraTens U eMKOCTUM KOHAeHcaTtopa
(yuuTbiBasi ponyckaemble OTKIIOHEHUS! U HAarpy3Ky ABUraTessi B HAMXYALIUX YCNOBUAX 3KCNJTyaTaumm).

6.2.2 BnusiHMe eMKOCTM

Kpome HanpspkeHWsi MUTAIOLLEiA CeTM M MHAYKTMBHOW CBSI3U MeXay OCHOBHOM W BCMOMOraTesnbHOM
obmoTKamu aBuraTensi ¢ KOHAEHCaTopoM, HanpshkeHue Ha BbIBOAAX KOHAEHCATOpa 3aBUCUT OT 3HAYeHusi
caMoi eMKOCTH, OCOBEHHO eCnu KOHAEeHcaTop M BcnoMoraresibHas obMoTka paboTtaloT B6nuau Touku peso-
HaHca. JTo crepyeT yuMTbiBaTh, BbibMpas HOMUMHANbLHOE HaNPsHKEHUE KOHAEHCATOPa, U A0IDKHOe BHUMaHUe
cnegyeT Takke YASNnUTb MakCUMaribHO AOMYCTUMOMY TOKY OABUraTernsi.

Mpu BbIGOPE HOMMHANBHOIO HaNMPSHKEHWS KOHZEHcaTopa Hapnexawee BHUMaHue criegyeT yaeNuTb
M3MEPEHNIO HaNPSHKeHUs!, ykasaHHOMY B 6.2.1, BO3MOXHOMY M3MEHEHUI0 HanpsiKeHUs nuTalolieil cem u
BJIUSIHUIO JONYCKAeMOr0 OTKIIOHEHUS! EMKOCTH.

6.3 MNposepka TemnepaTypbl KOHAEHCATOPA

6.3.1 Boi6op MakcumansHO gonycTuMon pabouel Temnepartypbl KOHAEHCATOpa

Tak Kak Ha TemrnepaTypHble YCIOBUSA KOHEHCATOPOB ANsl ABUraTeneil okasbiBaeT BAUSHUE MHOXECTBO
chakTopoB, KOTOpbIe TPYAHO 3apaHee nNpegycMoTpeTh (UanydyeHue Tenna u TennonpoBOAHOCTL ABUraTers,
BbICOKas Temnepartypa OKpyxarolei cpefbl, NAoxXue yCroBus OXNTKAEHUA U T. A.), NoTpebutenb JOMmKeH
KOHTponupoBaTb pabouylo TemnepaTtypy KOHAeHcaTtopa, CBA3aHHyl C YCTPOACTBOM, B KOTOpPOe 3TOT
KOHOEHCaTop BCTPOEH. JTO UCMbITaHUWe Heobxoaumo NpoBOAUTL NpU Hauboriee HeGNaronpuATHLIX AoMnyc-
TUMbIX YCIOBUSIX SKCNyaTauum, NPUMEHUMbIX K YCTPOWUCTBY.

Mpu aTux ycnoBusix cnegyetr U3MepuTb TemnepaTtypy KoHgeHcatopa. HomuHanbHasi MakcuMarbHO
pjonyctumas pabovas TemrnepaTypa KOHgeHcaTopa JorkHa GbiTb He MeHee MakCUManbHOW TeMnepaTypbl,
M3MEPEHHOIN NPY 3TOM UCTIbITAHUW.

Mpun nameHeHUn TMNa KOHZEHcCATOPa 3TO UCTIbITAaHWE CrieayeT NOBTOPUTD.

6.3.2 BI60p MMHMManbLHO AONYCTUMONM pabouei TeMnepaTypbl KOHAEHcaTopa

HomuHanbHas MuHUMarnbHas pabouas TeMnepaTtypa KOHOeHcaTopa He AomkHa ObiTh BbIlLe HAaUMEHbLIE
Temneparypsbl, MPU KOTOPOIi KOHAEHCATOP MOXeT paboTaTb.

6.4 KoHTponb nepexofHbIX NPOLECCOB

Mpu onpeaeneHHbIX YCNOoBUSIX BKSIIOUYEHUS 1 BbIKIMIOYEHUS ABUraTenei unu npu nogKmoYeHn NyCcKoBbIX
KOHAEHCATOpOB NapannensHo paboyumM KoHAeHcaTopaM MOryT BO3HUKaTh Gonblume BbIGPOCh TOKa unu nepe-
XofHble nepeHanpsxeHus. [nA npeaoTepalleHus NPexaeBpeMeHHOro oTkasa KoHpeHcaTopa notpeburtens
[OSMKEH YCTaHOBUTL C MOMOLLIbIO COOTBETCTBYIOLLMX UCTIbITAHWIA, YTO MaKCUMAaribHOE NePexoaHoe HanpsiKeHue
WU MakcumasnbHoe OTHoweHue dv/dt He npeBLIWAKT yKa3aHHbIX U3rOTOBUTESNIEM 3HAYEHWl. B oTAenbHbIX
cnyyasx MoryT notpeboBaThcs paspsgHble PeavucTopbl MM NocnegoBaTenibHOe COMPOTUBIEHUE, KOTOpbie
Haao NpeaycMOTpeThb B CXeMe ABUratens Ans orpaHUuYeHus BbiIGPOCOB HANPSHKEHUS U TOKA.

B HeKoTopbIX Cryyasx MOXET BO3HUKHYTb HEOGXOAUMOCTb B AONOSIHUTENILHOM CONPOTUBAEHWM ANs
YMEHbLIEHUA NUKOBOTO 3HAYEHUS TOKa A0 HOMUHANBLHOTO, COOTBETCTBYIOLLIEr0 KOHCTPYKLMM KOHAEHcaTopa.

6.5 Tox yTeuku

EMKOCTHOM TOK yTeuku OObIYHO HEe MMEET CYLUeCTBEeHHOro 3HaueHus ans asurarenein. OgHako, ecnu
npu NpMMeHeHUn TpedyeTcst Marblil TOK YTEUKU Ha 3eMIlo, TO 3TO JOMKHO BbiTb CreuuansHO OroBOPEHO C
notpeburenem.
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Mpunoxenue A
(obsizatensHoe)

UcnbiTaHne HanpsokeHUEeM

WcnbiTaHne HanpspkeHMeM cnegyeTt NpoBOoaUTb C UCTOYHUKOM MUTaAHUA NEPEMEHHOrO TOKa, KaK ykasaHo
B COOTBETCTBYIOLLUEM NYHKTE. MICTOUHUK NUTaHUs OOSDKEH MOALEepXuBaTb B TeueHue nioboro 3agaHHoro
nepvopa ucnbiTaHua Tpebyemoe ucnbiTaTenbHoe HanpsikeHue ¢ gonyckom + 2,5 %, HO OnsA UCMbITaHUA Ha
cpok cnyx6bl — ¢ gonyckom + 2 %.

McnbiTaHe HanpsikeHMeM NepemMeHHOro Toka npoBogsT Ha vactote 50 unm 60 My, B 3aBucuMocTn ot
TOro, kakas YyacTtoTa NPMMEHSIETCS, C AOCTaTOMHO CBOBOAHOM OT rapMOHMK ¢hOpMOit BOSHEI, YTOBLI rapaHTu-
poBaThb, YTO NpY NoJave HanpsHKeHUsi Ha KOHOQEHCATOp Pe3yNbTUPYIOLMIA TOK HE NPEBLICUT 3HAYEHUs!, COOT-
BETCTBYIOLLEro HaNpsXeHuio cuHycouaansHoi popmbl Gonee uem Ha 10 %.
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Bubnuorpadgus

HononHuTensHylo NoNe3sHyo UHhOPMaLMIoO MOXXHO HAaliTU B CRegyolmMx cTaHaapTax:

MexayHapopgHbii cTaHaapT
IEC 60110-1:1988
(M3K 60110-1:1988)

MexayHapoaHbi cTaHaapT
IEC 60143 — all parts
(M3K 60143 — BCe uactm)

MexayHapoaHblil cTaHaapT
IEC 60358:1990
(M3K 60358:1990)

MesxayHapogHblit cTaHaapT
IEC 60831-1:1996
(M3K 60831-1:1996)

MexayHapoaHblit cTaHoapT
IEC 60871-1:1997
(M3K 60871-1:1997)

MexpyHapogHbIi cTaHgapT
IEC 60931-1:1996
(M3K 60931-1:1996)

MexxgyHapoaHblit cTaHaapT
IEC 61048:1991
(M3K 61048:1991)

MexgyHapoaHblid cTaHaapT
IEC 61071-1:1991
(M3K 61071-1:1991)

Power capacitor for induction heating installations — Part 1: General
(KoHnpeHcatopbl cuiioBble ANt MHAOYKUMOHHBIX HarpeBaTesibHbIX YCTaHOBOK.
Yacms 1. O6wue nonoxeHus)

Series capacitors for power systems
(KoHpeHcaTopbl NOCNEnoBaTeNIbHOTO COEAUHEHUA [N 3HEepreTUHecKux
cucTem)

Coupling capacitors and capacitor dividers
(KonpeHcaTophbl CBSi3u M éMKOCTHbIE AenuTeniu)

Shunt power capacitors of the self-healing type for a.c. systems having a
rated voltage up to and including 1000 V — Part 1: General — Performance,
testing and rating- Safety requirements — Guide for installation and operation
(KonpeHcaTopbl LUYHTMPYIOLWME CUOBbIE CaMOBOCCTaHABIIMBAIOLLErOCA
TMNa QNS CUCTEM MEPEMEHHOrO TOKA ¢ HOMWUHASMBHLIM HanpsbkeHMeM Ao
1000 B sxniouutenbHo. Yacts 1. O6wue nonoxeHus, paboune xapakrepu-
CTUKW, UCTBITAHUA W HOMUHaNbHble napameTpbl. Tpe6GoeaHus Geaonac-
HOCTU. PYKOBOACTBO NO MOHTaXXyY M 3KCNJTyaTauuu)

Shunt capacitors for a.c. power systems having a rated voltage above
1000 V — Part 1: General performance, testing and rating- Safety require-
ments — Guide for installation and operation

(KoHpeHcaTopb! LWYHTUPYIoLWMe ANS CUAOBLIX CUCTEM NEpPemMeHHOro Toka ¢
HOMUHAaJIbHLIM HanpsbkeHuem cabilwe 1000 B. Yactb 1. Obwme xapakrepu-
CTUKW, UCTIBITAHUA WM HOMUHANbHblE napameTpbl. TpeboBaHus Gesonac-
HOCTU. PyKOBOACTBO NO MOHTAXXy M JKCTUTyaTaLmm)

Shunt power capacitors of the non-self-healing type for a.c. systems having
a rated voltage up to and including 1000 V — Part 1: General — Perform-
ance, testing and rating- Safety requirements — Guide for installation and
operation

(KoHgeHcaTopbl CUMOBbIE LUYHTUPYIOLWME HECAMOBOCCTaHaBIUBAKLLErOCH
TMna gnsa CUMCTeM NepemMeHHOro Toka Ha HOMUHanbHOe HanpspkeHue 00
1000 B BknouutensHo. Yacts 1. O6wme nonoxeHus. Paboune xapakrepu-
CTUKM, WUCTIBITAHWA WM HOMUHalbHbIE NapamerTpbl. TpeGosaHus Geaonac-
HOCTM. PyKOBOACTBO NO MOHTaXy U SKCNJTyaTauum)

Capacitors for use in tubular fluorescent and other discharge lamp circuits —
General and safety requirements

(KoHgeHcaTopbl Ansi NPUMEHEHUs B 9NEKTPUYECKMX Lensix Tpybuatbix
cbryopecLeHTHbIX U Apyrux rasopaspsgHbix namn. O6wuve nonoxeHus u
TpebosaHus 6eaonacHocTm)

Power electronic capacitors — Part 1:General
(KoHgeHcaTophbl cUnoBbie 3reKTpoHHbie. YacTb 1. O6wme nonoxeHus)
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Mpunoxexue [.A

(cnpaBo4yHoe)

CBefieHUs1 0 COOTBETCTBMM MEXAYHAPOAHbIX CTAHAAPTOB, Ha KOTOPbIe
OaHbl CChISIKK, FOCYyAapCTBEHHbLIM CTaHAapPTaM, NPUHATLIM B KaYecTBe
MoaMULMPOBaHHbLIX FOCYAApPCTBEHHbLIX CTAHAAPTOB

Tabnuua O.A1

O6o3HavyeHe U HauMeHoBaHUe
MeXAyHapoAHOro craHgapTa

CreneHb
COOTBETCTBUA

O6o3HavyeHe U HaMeHOBaHUe
rocynapcTBEHHOro cTaHgapTa

M3K 60068-2-3:1969 UcnbiTaHusa Ha Bo3geit-
CTBME BHewWHux gakTopos. YacTtb 2. UcnbiTa-
Hus. AcnbitaHue Ca. BnaxHoe Tenno, nocro-
SHHbIA PeXUM

MOD

OCT 28201-89 (M3K 68-2-3-69) OcHoBHble
MEeTOoAbl UCTbITAHUA Ha BO3JENCTBUE BHELU-
Hux cpaktopoB. Yactb 2. MenbitaHusa. Ucnbl-
TaHue Ca: BnaxHoe Tenno, NOCTOSHHbLIA pe-
KM

M3K 60068-2-20:1979 WcnbiTaHus Ha BO3-
OeucTBue BHeWHUX pakTopos. Yactb 2. Uc-
nbitaHuA. Micneitanue T. Maitka

MOD

rOCT 28211-89 (M3K 68-2-20-79) OcHOBHble
MeTOfbl UCMbITAHUIA Ha BO3AENCTBUE BHELU-
Hux cpakTopoB. Hactb 2. McnbitaHusa. Uenbl-
TaHue T: Maitka

M3K 60112:1979 MeTop onpepeneHus cpas-
HUTENbHOFO U KOHTPOSIBHOrO WHAEKCOB Tpe-
KUHIOCTOMKOCTU TBEPAbIX WM3ONSLMOHHBLIX Ma-
Tepuarnos BO BaXHoW cpepe

MOD

FOCT 27473-87 (M3K 112-79) Matepuansi
3IIeKTPOU30NALMOHHBIE TBepable. MeTtog on-
peneneHnsi CPaBHUTESILHOTO U KOHTPOSTb-HOMO
MHOEKCOB TPEKUHIOCTOMKOCTU BO BJIAXK-HOM

cpege

M3K 60309-1:1999 Bunku, wrencenbHble po-
3eTKM U coegMHUTENbHbIE YCTpoiicTBa Mpo-
MbILLSIEHHOTO HasHadveHus. Yactb 1. Obuwume
TpeboBaHuA

MOD

FOCT 30849.1-2002 (M3K 60309-1-99) Bun-
KW, LwTencefbHbieé po3eTKkn wu coeavHu-
TeNnbHbIe YCTPOWCTBA NPOMBIWSIEHHOMO Ha-
3HayeHus. Yactb 1. O6wue TpeGoBaHuA

M3K 60529:1989 Crenenu sawwurbl, obecne-
ynBaemble obonoykamu (IP Code)

MOD

FOCT 14254-96 (M3K 529-89) Crenenn 3a-
UL, 0Becneunsaembie obonoukamm (Kog, IP)
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